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Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL
Executive Summary

This document details the development of bacterial a Total Maximum Daily Load (TMDL) for
segments of the Indian, Dymer, Tabbs and Antipoison Creek watersheds in Northumberland and
Lancaster Counties, Virginia.

The process of developing shellfish water TMDLs may be generalized in the following manner:

1. Water quality monitoring data are used to determine if the bacterial standard for shellfish
have been violated;

2. Potential sources of fecal bacteria loading within the contributing watershed are identified;

3. The necessary reductions in fecal bacteria pollutant load to achieve the water quality
standard are determined;

4. The TMDL study is presented to the public for comment, after which the final report is
approved by the U. S. Environmental Protection Agency (USEPA) and the Virginia Water
Control Board;

5. Animplementation strategy to reduce fecal bacterialoads is written into a plan and
subsequently implemented;

6. Water quality monitoring data are used to determine if the bacterial standard is being met
for shellfish waters.

Two distinctly different approaches to determine the sources of fecal pollution in awaterbody are
watershed modeling and bacterial source tracking (BST). Watershed modeling identifies potential
sources based on information about conditions in the watershed (e.g. numbers of residents, estimated
wildlife populations, estimated of livestock, etc.). BST identifies sources of fecal coliforms,
specifically the dominant fecal coliform Escherichia coli, based on either genetic or phenotypic
characteristics of the coliforms.  Virginia' s Department of Environmental Quality (VDEQ) uses BST,
and specifically a method called antibiotic resistance analysis (ARA). This method assumes that fecal
bacteria found in four sources. humans, wildlife, livestock, and petswill all differ in their reactions to
antibiotics.

VDEQ expanded the impaired segments in the TMDL because annual Virginia Department of Health —
Division of Shellfish Sanitation (VDH-DSS) shellfish condemnation assessments indicated that many
additional tidal tributaries became impaired since the original 1998 listing. To reduce unnecessary
resources spent on repeated TMDL devel opments for additional segments in the same watershed,
VDEQ combined the most downstream mainstem condemnation with the largest number of tributary
cove condemnations from previous VDH-DSS condemnations in the watersheds, using the combined
surface area and volume of these areasin the TMDL development calculations. Thisis the concept of
maximum extent for shellfish use TMDLSs.

There were 2 origina segments (the upper- most tidal portion of Indian Creek and Pitmans Cove) listed
as condemned by Virginia Department of Health — Division of Shellfish Sanitation in 1998. VDEQ
added 6 additional impaired segmentsin Indian Creek, including Arthur Cove, Bells Creek, Henrys
Creek, Barnes Creek, and Long Creek and an additional downstream movement of the impaired
segment of the Indian Creek main stem to just beyond Arthur Cove to this TMDL for devel opmernt.
These additions were based on the VDH-DSS condemnation notice dated January 28, 2005, a copy of
which isincluded in Appendix A.

There were 2 original segments (the upper- most tidal portion of Dymer Creek and the up-stream
portion of Hunts Cove) listed as condemned by Virginia Department of Health — Division of Shellfish
Sanitation in 1998. VDEQ added 7 additional impaired segments in Dymer Creek, including Johnson
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Creek, Lees Cove, Ashleys Cove, Chases cove, and an additional downstream movement of the
impaired segment of the Dymer Creek main stem up to just beyond Johnson Creek, an additional
downstream movement of the impaired segment of Georges Cove to the confluence with Poplar Neck
Creek, and a downstream movement of the condemnation in Hunts Cove to the mouth. These additions
were based on the VDH-DSS condemnation notice dated January 28, 2005, a copy of which is
included in Appendix A.

The upper-most tidal portion of Tabbs Creek was listed as condemned by the VDH — DSSin 1997. A
downstream movement of the impaired segment in Tabbs Creek was included based upon VDH-DSS
condemnation notice dated December 13, 2006. A copy of this notice isincluded in Appendix A.

The upper-most tidal portion of Antipoison Creek was listed as condemned by the VDH-DSS in 1996.
Antipoison Creek’ s impairment moved downstream in the July 13, 2006 VDH condemnation listing.
The impairment extends from the upper-most tidal portion of Antipoison Creek down to the creek’s
confluence with Little Bay and includes the small tributary to Little Bay named Davenport Creek.

The maximum extent condemnation in Indian Creek is identified as the upper-most tidal portion of
Indian Creek to include Arthur Creek and Pitmans Creek (VAP-CO1E-22-SF), Bells Creek (VAP-
CO1E-46-SF), Henrys Creek (CO1E-44-SF), Barnes Creek (CO1E-45-SF), and Long Creek (CO1E-47-
SF). Thereis also an un-named cove which is seasonally condemned in Indian Creek which at the
time of the report, there was an insufficient number of samples to calculate a 30- month geometric
mean or 90th percentile. The maximum extent condemnation in Dymer Creek is identified as the
upper-most tidal portion of Dymer Creek to just above Poplar Neck Creek (VAP-CO1E-24-SF) and
includes Chases Cove (VAP-CO01E-48-SF) and Johnson Creek (VAP-CO1E-26-SF), Georges Cove
(VAP-CO1E-25-SF), Hunts Cove (VAP-CO01E-49-SF), and Lees Cove (CO1E20-SF). Ashley Cove
was condemned by VDH in 1/28/05 and then re-opened in 12/13/06; therefore the VDEQ assessment
cycle was unable to capture the active closure and thus was not considered “impaired” by DEQ.
However, because DEQ uses the “maximum extent” scenario for condemnations listed by VDH-DSS,
Ashley Cove has been included in this TMDL report. The maximum extent condemnation in Tabbs
Creek is identified as the main stem portion to just before the mouth of the creek (VAP-CO1E-27-SF).
The maximum extent condemnation in Antipoison Creek is the main stem portion of the creek to the
mouth (VAP-CO1E-28-SF, VAP-CO01E-50-SF, and VAP-CO1E-51-SF) and in the same growing area,
Davenport Creek (VAP-CO1E-34-SF), which is aso condemned to the mouth. The applicable state
standard specifies that the number of fecal coliform bacteria shall not exceed a maximum allowable
level of geometric mean of 14 most probable number (3-tube MPN) per 100 milliliters (ml) and a 90"
percentile geometric mean value of 49 MPN/100ml (Virginia Water Quality Standard 9-VAC 25-260-
5). In development of this TMDL, the 90™" percentile 49 MPN/100 ml was used because it represented
the more gringent standard.

Potential sources of fecal coliform consist primarily of non-point source contributions, and include
permitted point source discharges in the watershed. Non-point sources include wildlife; livestock; land
application of bio-solids; recreational vessel discharges; failed, malfunctioning, or non-operational
septic systems; and uncontrolled discharges (straight pipes conveying gray water from kitchen and
laundry areas of private homes, etc.).

Virginia DEQ and the Virginia Department of Health collaborated to use a simplified volumetric
approach to develop the TMDL. The god of the procedure is to use bacteriological source tracking
(BST) data and bathymetric data to determine the sources of fecal coliform violations, the estuarine
volumes and the load reductions needed to attain the applicable criteria.
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To assist in partitioning the loads from the diverse sources within the watershed, BST samples of fecal
coliform bacteria were collected monthly for one year. These samples were compared to a reference
library of fecal samples from known sources. The resulting data were used to assign portions of the
load within the watershed to wildlife, humans, pets or livestock. The results of this analysis indicated
that in Indian, Dymer and Antipoison Creeks, the primary sources of fecal coliforms were the
anthropogenic sources of human, pet and livestock, followed by wildlife as a background contributor.
In Tabbs Creek the primary source of feca coliforms was wildlife, followed by human, livestock and
pets. The presence of large signatures attributabl e to different componentsis sufficient to establish
potential directions for remediation under a future implementation plan.

Load Allocation Scenarios

The next step in the TMDL process was to determine the appropriate water quality standard to be
applied. Thiswas set as the 90" percentile standard because the data established that the 90
percentile had the higher violation rates, and required the greater reductioncompared to the geometric
mean Calculated results for each segment were used to establish the existing load in the system. The
load necessary to meet water quality standards was calculated in a similar fashion using the water
quality standard criterion in place of the ambient water quality value. The difference between these
two numbers represents the necessary level of reduction in each segment. The results of the load
calculations and the reductions necessary for each watershed and segment are shown below.

90" Per centile Analysis of Current Load and Estimated L oad Reduction
In Growing Area 016: Indian Creek

(“Indian Creek Main Stem” includes Pitmans Cove and Arthur Cove)

90th :
' 90th Percentile TMDL
Condemnation | Volume Percentile W.Q. Standard Current Allowable Required
3 Fecal . MOS Load :
Area (m”~) : Fecal Coliform Load Reduction
Coliform MPN/100m| (MPN/day) | ey
PN/iooml) | ¢ ) ( ay)
Indian Creek | 113755 854.2 49 1.81E+13 | 1.04E+12 949
Main Stem ' ' ' 0
Barnes Creek 745896 79.4 49 5.92E+11 3.65E+11 38%
Henry's Creek | 434780 71.8 49 S | 312E+11 | 2.13E+11 32%
Q.
E
Bells Creek 254665 68.5 49 1.75E+11 1.25E+11 28%
Long Creek 64641 93.2 49 6.02E+10 3.17E+10 47%
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90" Percentile Analysis of Current Load and Estimated L oad Reduction
In Growing Area 016: Dymer Creek

(“Dymer Creek Main Stem” includes Johnson Creek and Chases Cove)

90th 90th Percentile Current TMDL
Condemnation Volusme Percentile W.Q. Standard MOS Loed] Allowable Required
Area (m”) Fecal Coliform | Fecal Coliform (MPN/day) Load Reduction
(MPN/100ml) | (MPN/100ml) y (MPN/day)
Dymer Creek
Main Stem 1683593 606.7 49 1.02E+13 8.25E+11 92%
Ashley Cove 239334 66.1 49 1.58E+11 1.17E+11 26%
S
Georges Cove 142993 127.6 49 E_ 1.82E+11 7.01E+10 62%
Hunts Cove 214452 81.5 49 1.75E+11 1.05E+11 40%
Lees Cove 51140 103.9 49 5.31E+10 2.51E+10 53%
90™ Per centile Analysis of Current Load and Estimated L oad Reduction
In Growing Area 016: Tabbs Creek
90th 90th
. . TMDL
: Percentile Percentile Current :
Cond::gr;atlon chrl#e[;]e Fecal W.Q. Standard | MOS Load Alllc_)(\;v;:jble F?eedquuc,ltrieodn
Coliform Fecal Coliform (MPN/day) (MPN/day)
(MPN/100mI) | (MPN/100ml) y
Tabbs Creek 1094019 1015.5 49 Implicit | 1.11E+13 5.36E+11 95%
90" Percentile Analysis of Current Load and Estimated L oad Reduction
In Growing Area 017: Antipoison and Davenport Creeks
90th .
] 90th Percentile TMDL
Condemnation | Volume FETECNHE W.Q. Standard Current Allowable Required
3 Fecal : MOS Load :
Area (m~) : Fecal Coliform Load Reduction
Coliform |~ \1pN/100ml) (MPN/day) |~ \ipnrday)
(MPN/100ml) y
A”(t:'fge'ion 1755494 159.8 49 2.81E+12 | 8.60E+11 69%
Implicit
Davenport 28118 283.9 49 7.98E+10 | 1.38E+10 83%

Creek
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Waste Load Allocation Indian Creek - Growing Area 016
Kilmarnock WWTP

Fecal : Total :
: ] Total Daily Future Total Daily
LIESEn Design COI.'fO.rm Load Growth SIS WLA for
Flow (MGD) Limit Load :
Flow ; Outfall 001 Factor of Kilmarnock
Qutfall 001 (Geometric Qutfall 001
or 002 (mL/D) mean) or 002 1% or 002 WWTP
(MPN/100mI) (MPN/day) | (MPN/day) (MPN/year) (MPN/day)
0.5 1.89E+09 14 2.65E+08 2.65E+06 9.78E+10 2.68E+08

Indian Creek near Kilmarnock Wharf (station 7-IND002.26) was listed as impaired for the primary use
(recreational) in VDEQ's 2006 water quality assessment and was re-listed in the 2008 draft assessment
report. This report document aso includes a primary contact TMDL, shown below. It should be noted
the shellfish water quality standard is more stringent than the primary contact standard. Attainment of

the shellfish standards will automatically ensure that primary contact standards are being met.

TMDL Summary for the Recreation Use Impairment in Indian Creek

TPl Volume Bacteria CrEq Loao! Wastelqad TMDL | Required
Water body (m?) Pollutant Load | Allocation| Allocation (cfulday) | Reduction
Segment (cfu/day) | (cfu/day) | (cfu/day)

Indian Creek
(NCOE'Z%AC) 2128364 | Enterococci | 1.70E+13 | 2.21E+12 | 6.69E+08 | 2.21E+12|  87%
orthumberland

County

Margin of Safety

A Margin of Safety (MOS) is required as part of a TMDL in recognition of uncertainties in the
understanding and simulation of water quality in natural systems. For example, knowledgeis
incomplete regarding the exact nature and magnitude of pollutant loads from various sources and the
specific impacts of those pollutants on the chemical and biological quality of complex, natural water
bodies. The MOS is intended to account for such uncertainties in a manner that is conservative from
the standpoint of environmental protection. A MOS is either numeric or implicit in the design of the
TMDL. InthisTMDL the MOS isimplicit in the conservative assumptions used in the load
calculations, such as using the worst case bacterial concentrations in current load calculations,
resulting in the highest and most protective percent reductions.

Recommendationsfor TMDL Implementation

The goal of this TMDL was to develop an allocation plan that achieves water quality standards during
the implementation phase. Virginias 1997 Water Quality Monitoring, | nformation and Restoration
Act states in section 62.1-44.19.7 that the "Board shall develop and implement a plan to achieve fully
supporting status for impaired waters.”

Once a TMDL has been approved by EPA, measures must be taken to reduce pollution levelsin the
waterbody. These measures, which can include the use of better treatment technol ogies, the
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Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL
installation of best management practices (BMPs) and designation of a No Discharge Zone (NDZ), are
implemented in an iterative process that is described along with specific BMPs in the implementation
plan. The TMDL developed for the Indian, Dymer, Tabbs, and Antipoison Creeks watershed
impairments provides allocation scenarios that will be a starting point for developing implementation
strategies. Additional monitoring aimed at targeting the necessary reductionsis critical to
implementation development. Once established, continued monitoring will aid in tracking success
toward meeting water quality milestones.

Public participation is critical to the implementation process. Reductions in nonpoint source loading
are the crucia factor in addressing the problem. These sources cannot be addressed without public
understanding of and support for the implementation process. Stakeholder input will be critical from
the onset of the implementation process in order to develop an implementation plan that will be truly
effective.

Public Participation

During development of the TMDL for the Indian, Dymer, Tabbs, and Antipoison Creekswatersheds,
public involvement was encouraged through a public participation process that included public and
stakeholder meetings and public comment periods.

The first technical advisory committee and public meetings were held on September 29, 2008. A basic
description of the TMDL process and the agencies involved was presented and a discussion was held
regarding the source assessment input, bacterial source tracking, and load calculations. Public
understanding of and involvement in the TMDL process was encouraged. Input from these meetings
was utilized in the development of the TMDL and improved confidence in the allocation scenarios and
TMDL process. The TMDL load allocations were presented during the second public meeting held on
November 14, 2008. The public meetings were advertised in the local media, signs advertising the
meeting were placed at high access road intersections in the watershed for two weeks before the
meetings, and email invitations were sent to local government and stakeholders. There were 9 public
comments received during the first public comment period and 7 public commentsreceived during the
final public comment period.
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1.0 Introduction

This document details the devel opment of bacterial Total Maximum Daily Load (TMDL) for segments
of the Indian Creek, Dymer Creek, Tabbs Creek, and Antipoison Creek watersheds in Northumberland
and Lancaster Counties, Virginia. Two portions of Indian Creek, the uppermost tidal portion of the
Indian Creek mainstem above Arthur Cove, and Pitmans Cove, were listed as impaired for shellfish
use on Virginia's 1998 303(d) Total Maximum Daily Load Priority List. Two segments were also on
the 1998 303(d) TMDL Priority List in Dymer Creek; the upper most tidal portion of the Dymer Creek
mainstem above Chase Cove, and Georges Cove. The original 1998 303(d) listing for Tabbs Creek
comprised asmaller section of the Tabbs Creek mainstem. The 1996 VDH listing of Antipoison Creek
extended from the upper- most tidal portion of the creek down to Chilton.

Dueto annual VDH-DSS shellfish condemnation assessments, impaired shellfish waters often
fluctuate in area and volume, as well as presence or absence of condemnations from year to year. An
impaired area may be added to the 303(d) impaired waters list during one assessment cycle, and
undergo severa evolutions in size during the VDH-DSS cycles prior to TMDL development. Under
this dynamic condition, and to reduce unnecessary resources spent on repeated TMDL developmentsin
the same watersheds, VDEQ determined the maximum extent of condemned areas of all tidal portions
of Indian, Dymer, Tabbs, and Antipoison Creek and their tributaries from all past VDH-DSS
condemnations for development of this TMDL. VDEQ combined the most downstream mainstem
condemnation with the largest number of tributary and cove condemnations in previous VDH-DSS
condemnations in this watershed, using the combined surface area and volume of these areas in the
TMDL development calculations. Thisis the concept of maximum extent in shellfish use TMDLSs.

For this reason, VDEQ added 6 additional impaired segments in Indian Creek, including Arthur Cove,
Bells Creek, Henrys Creek, Barnes Creek, and Long Creek and an additional downstream movement
of the impaired segment of the Indian Creek mainstem to just below Arthur Cove to this TMDL for
development. These additions were based on the VDH-DSS condemnation notice dated January 28,
2005, a copy of which isincluded in Appendix A.

VDEQ aso added 7 additional impaired segments in Dymer Creek, including Johnson Creek, Hunts
Cove, Lees Cove, Ashleys Cove, Chases Cove, and an additional downstream movement of the
impaired segment of the Dymer Creek mainstemup to just below Johnson Creek, and an additional
downstream movement of the impaired segment of Georges Cove to the confluence with Poplar Neck
Creek. These additions were based on the VDH-DSS condemnation notice dated January 28, 2005, a
copy of which isincluded in Appendix A.

A downstream movement of the impaired segment in Tabbs Creek (approximately 760 meters
downstream) was included based upon VDH-DSS condemnation notice dated December 13, 2006. A
copy of this notice isincluded in Appendix A.

Antipoison Creek’s impairment also moved downstream for the July 13, 2006 VDH condemnation
listing. The maximum extent impairment extends from the upper-most tidal reach down to the
confluence with Little Bay and includes Davenport Creek.

A TMDL isjust one step in a multi- step process that includes a high level of public participation in
order to address water quality issues that can affect public health and the health of aquatic life. Water
quality standards are regulations based on federal or state law that set numeric or narrative limits on
pollutants. Water quality monitoring is performed to measure these pollutants and determine if the
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measured levels are within the standards set for the uses designated for the waterbody. The
waterbodies which have pollutant levels above the designated standards are considered impaired for
the corresponding designated use (e.g. swimming, drinking, shellfish harvest, etc.). The impaired
waterways are listed on the 8303 (d) list reported to the Environmental Protection Agency. Those
waters placed on the list require the development of a TMDL intended to eliminate the impairment and
bring the water into compliance with the designated standards.

TMDLs represent the total pollutant loading that a water body can receive without violating water
quality standards. The TMDL process establishes the alowable loading of pollutants for a water body
based on the relationship between pollution sources and in-stream water quality conditions.

Fecal coliform bacteria are the most common cause for the impairments in Virginia shellfish growing
waters. Fecal coliforms are associated with the fecal material derived from humans and warm:-blooded
animals. The presence of fecal coliform bacteria in aquatic environments is an indication that the water
may have been contaminated by pathogens or disease-producing bacteria or viruses. Waterborne
pathogenic diseases include typhoid fever, viral and bacteria gastroenteritis, and hepatitis A. Filter-
feeding shellfish can concentrate these pathogens which can be transmitted and cause disease when
eaten uncooked. Therefore, the presence of elevated numbers of fecal coliform bacteriais an indicator
that a potential health risk exists for individuals consuming raw shellfish.

The Virginia Department of Environmental Quality (VDEQ) and the Virginia Department of Health —
Division of Shellfish Sanitation (VDH-DSS) use a source identification method called bacterial or
microbia source tracking (BST or MST) to assist with assigning load allocations for non-point
sources. This method is discussed in section 4.4.

1.1 Overview of the TMDL Development Process

A TMDL study for shellfish watersis the first part of a phased process aimed at restoring water
quality. This study is designed to determine how much of the pollutant input needs to be reduced in
order to achieve water quality standards. The second step in the process is the development of an
implementation plan that identifies which specific control measures are necessary to achieve those
reductions, their timing for implementation and at what cost. The implementation plan will also
outline potential funding sources. The third step will be the actua implementation process.
Implementation will typically occur in stages that allow areview of progress in reducing pollutant
input, refine bacteria loading estimates based upon additional data and make any identified changes to
pollutant control measures. The TMDL development process also must account for seasonal and
annual variations in precipitation, flow, land use, and pollutant contributions.

2.0 Designated Usesand Applicable Water Quality Standard

Water quality standards are provisions of state or federal law which consist of a designated use or set
of uses for the waters and water quality criteria based upon such uses. The purpose of water quality
standards is to protect the public health or welfare, enhance the quality of water and serve the purposes
of the State Water Control Law (862.1-44.2 et seq. of the Code of Virginia) and the federal Clean
Water Act (33 USC 81251 et seg.). According to Virginia Water Quality Standards (9 VAC 25-260-
5), theterm “ water quality standards means provisions of state or federal law which consist of a
designated use or uses for the waters of the Commonwealth and water quality criteria for such waters
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based upon such uses. Water quality standards are to protect the public health or welfare, enhance
the quality of water and serve the purposes of the State Water Control Law (862.1-44.2 et seqg. of the
Code of Virginia) and the federal Clean Water Act (33 USC 81251 et seq.).”

2.1 Designated Usesand Criteria

Gererally, al tidal waters with salinity in Virginia are designated as shellfish waters. The
identification of the applicable river reaches can be found in the river basin tables at 9V AC25-260-390
et seq. For a shellfish supporting water body to be in conpliance with Virginia bacterial standards,

VDEQ specifies the following criteria (9 VAC 25-260-160): “In all open ocean or estuarine waters

capable of propagating shellfish or in specific areas where public or leased private shellfish beds are
present, and including those waters on which condemnation or restriction classifications are
established by the State Department of Health the following criteria for fecal coliform bacteria shall
apply; The geometric mean fecal coliform value for a sampling station shall not exceed an MPN (most
probable number) of 14 per 100 milliliters. The 90™ percentile shall not exceed an MPN of 43 for a 5
tube, 3 dilution test or 49 for a 3 tube, 3 dilution test, or MF test of 31 CFU (colony forming units) per
100 milliliters.

2.2 Classfication of Virginia’'s Shellfish Growing Areas

The Virginia Department of Health, Division of Shellfish Sanitation is responsible for classifying
shellfish waters. The VDH- DSS follows the requirements of the National Shellfish Sanitation
Program (NSSP), which is regulated by the U.S. Food and Drug Administration. The NSSP specifies
the use of a shoreline survey as its primary tool for classifying shellfish growing waters. Fecal
coliform concentrations in water samples collected in the immediate vicinity of the shellfish beds
function to verify the findings of the shoreline survey and to define the border between approved and
condemned (unapproved) waters.

DSS designs and operates the shoreline survey to locate sources of pollution within the watersheds of
shellfish growing areas. This is a property-by-property inspection of the onsite sanitary waste disposal
facilities on un-sewered sections of watersheds, of other sources of pollution such as wastewater
treatment plants (WTP), marinas, livestock operations, landfills, etc. The information is compiled into
awritten report with a map showing the location of the sources of real or potentia pollution found.
Once an onsite problem is identified, local health departments (LHDs), and/or other state and local
agencies may play arolein the process of correcting the deficiencies.

The VDH-DSS collects monthly seawater samples at over 2,000 stations in the shellfish growing areas
of Virginia. Though they continuously monitor sample data for unusual events, they evaluate shellfish
growing areas on an annual basis. The annual review uses data from the most recent 30 samples
(typically 30 months), collected randomly with respect to weather. The data are assessed to determine
whether the water quality standards are met. If the water quality standards are exceeded, the shellfish
area is closed for the harvest of shellfish that go directly to market. Those areas that marginally exceed
the water quality standard and are closed for the direct marketing of shellfish are eligible for harvest of
shellfish under permit from the Virginia Marine Resources Commission and VDH-DSS. The permit
establishes controls that in part require shellfish be alowed to depurate for 15 days in clean growing
areas or specialy designed licensed on shore facilities. Shellfish in growing areas that are assumed to
be highly polluted, such as those in the immediate vicinity of a wastewater treatment facility
(prohibited waters), are not alowed to be moved to clean waters for self purification.
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3.0 Watershed Characterization

Indian Creek & Tributaries

The Indian Creek watershed is split between Lancaster (south) and Northumberland (north) Counties.
It is classified as Condemnation Area 057, Growing Area 016, consisting of the upper most tida
portion of the Indian Creek mainstem to just below Arthur and Pitmans Cove and also includes Bells
Creek, Long Creek, Henry Creek, and Barnes Creek. An un-named cove (Section M-1in
Condemnation #016-057) just east of Arthur Cove is anadministrative closure which is seasonally
condemned by VDH-DSS due to it's proximity to a marina. This administrative closure does not
requireaTMDL. The drainage area of the Indian Creek watershed is approximately 9.1 square miles
(5814 acres). The initia listing and maximum extent listing may be found in Appendix A.

Dymer Creek & Tributaries

The Dymer Creek watershed in Lancaster County is classified as Condemnation Area 024, Growing
Area 016, consisting of the upper most tidal portion of the Dymer Creek mainstemto just below
Johnson Creek and Chases Cove and includes Hunts Cove, Lees Cove, Ashleys Cove, and a portion of
Georges Cove. The drainage area of the Dymer Creek watershed is approximately 8.4 square miles
(5397 acres). Theinitia listings and maximum extent listing may be found in Appendix A.

Tabbs Creek

The Tabbs Creek watershed lies in Lancaster County and is classified as Condemnation Area 133,
Growing Area 016, and consists of the upper mainstem portion of Tabbs Creek down to approximately
300 meters upstream of its confluence with Fleets Bay. The drainage area of the Tabbs Creek
watershed is approximately 2.7 square miles (1716 acres). The initial listings and maximum extent
listing may be found in Appendix A.

Antipoison Creek & Davenport Creek

The Antipoison Creek watershed is Condemnation Area 188, Growing Area 017, and is located in
Lancaster County on Little Bay. This condemnation includes a small creek just north of Antipoison,
named Davenport Creek. The drainage area of the Antipoison Creek watershed is approximately 3.8
sguare miles (2403 acres). The initial listings and maximum extent listing may be found in Appendix
A.

Collective Water shed

The collective watershed occupies a landscape position which straddles Northumberland County
(northward to include portions of Indian Creek) and Lancaster County (southward to include portions
of Indian and includes Tabbs, Dymer, Antipoision, and Davenport Creeks). Indian, Tabbs, and Dymer
Creeks flowinto Fleets Bay ard into the Chesapeake Bay. Antipoison and Davenport Creeks flow into
Little Bay and theninto Fleets Bay and theninto the Chesapeake Bay (Figure 3.0). The collective
watershed is bound on the west by route 3, routes 608 and 669 to the north and north-east, and route
695 to the south. The communities of Kilmarnock, Byrdton, Lynhams, Kilmarnock Wharf, Ocran,
White Stone, Palmer, and Foxwells are located within the collective watershed. The drainage area of
the collective watershed is approximately 24.0 square miles (15,330 acres). Population estimate
according to the 2006 Census for the town of Kilmarnock was 1201 and 344 in White Stone.
Population data for the towns of Byrdton, Lynhams, Kilmarnock Wharf, Ocran, Palmer, and Foxwells
were not available. Population is considered sparse to moderate throughout the collective watershed
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with the magjority of the population residing in or close to the towns of Kilmarnock and White Stone
(DSS Shoreline Survey Lancaster and Northumberland Counties 2003).

Some portions of shellfish growing areas are either permanently or seasonally closed to direct shellfish
harvesting due to the presence of either marinas or wastewater treatment facility discharges. In these
cases, DSS uses a computer model to determine the size and shape of the closure area based on the
potential feca input, e.g., number of boats in a marina or the number of gallons of sewage permitted
for the treatment facility. DSSis careful to ensure that a sufficient areais closed to protect public
health under even high pollution events without condemning excessive waters.

Section C of Indian Creek is permanently closed due to the presence of the Kilmarnock Wastewater
Treatment Plant. These shellfish waters are permanently closed to shellfish harvesting as a public
safety measure due to the possible presence of viral pathogens. A list of all permitted point sourcesin
Indian, Dymer, Tabbs, and Antipoison Creeks may be found in Section 4.3, Table 4.1.

Figure 3.0 Indian, Dymer, and Tabbsand Antipoison Creeksand Tributaries Topographic Map
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Figure3.1 Indian, Dymer, and Tabbs Creeksand Tributaries Watershed Land Use Map
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Land Use

Land use in the individual watersheds is shown in Figures 3.1 through 3.5 and Tables 3.0 through 3.3.
Inal four creeks, approximately three-quarters (70%) of the land use in each of the watersheds is
comprised of undeveloped forest, wetland, and open water (forest+wetland+open water). The creeks
also have similar amounts of agricultural land use (ag pasture + ag-farmland) of about 25% per
watershed. Developed and residentia lands (termed “urban”) occupy about 5% of the land use within
each of the creeks. Residential or “urban” land use is shown as concentrations within Antiposion
Creek (6%) aong the water’s edge near Palmer, around Ocran off Ashleys Cove in Dymer Creek, and
at several points along the Northumberland side of Indian Creek and along Kilmarnock Wharf. There
are also concentrations of “urban” land use along Rt. 3 whichliesto the west of the tidal creeks and
heads north from White Stone to Kilmarnock. There was no reported use of “transitional” land. Land
use information was gathered from the 1992 National Land Cover Database (NLCD).
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Table3.0 IndianCreek Watershed Percentages by Land Use Types

La_?)c/iplése Acres Sl\c;”ulgge Percent

Open Water 1291 2.02 22%

Urban 324 0.51 6%

Transitional 0 0 0%

Forest 2524 3.94 43%

Agri - Pasture 411 0.64 7%

Agri - Cropland 997 1.56 17%
Wetland 268 0.42 5%

Totals: 5814 9.09 100%
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Figure 3.2 Indian Creek Land Use Percentages by Type
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Table 3.1 Dymer Creek Watershed Percentages by Land Use Types

Land Use Type | Acres S'\qu:grse Percent

Open Water 910 1.42 17%
Urban 198 0.31 4%
Transitional 5 0.01 0%
Forest 2578 4.03 48%

Agri - Pasture 876 1.37 16%
Agri - Cropland 727 1.14 13%
Wetland 103 0.16 2%

Totals: 5397 8.44 100%
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( R
Figure 3.3 Dymer Creek Land Use Percentages by Type
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Table 3.2 Tabbs Creek Water shed Percentages by Land Use Types

La_r:_)cliplése Acres | Square Miles Percent

Open Water 313 0.49 18%
Urban 54 0.08 3%
Transitional 0 0 0%

Forest 832 1.30 48%

Agri - Pasture 182 0.28 11%

Agri - Cropland 272 0.43 16%
Wetland 63 0.10 4%

Totals: 1716 2.68 100%
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Figure 3.4 Tabbs Creek Land Use Percentages by Type
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Table 3.3 Antipoison Creek Watershed Percentages by Land Use Types

La%c/iplése Acres | Square Miles Percent
Open Water 376 0.59 16%
Urban 144 0.22 6%
Transitional 0 0.00 0%
Forest 1158 181 48%
Agri - Pasture 337 0.53 14%
Agri - Cropland 298 0.47 12%
Wetland 90 0.14 4%
Totals: 2403 3.76 100%
4 )
Figure 3.5 Antipoison Creek Land Use Percentages by Type
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3.1 Geology and Sails

Indian, Dymer, Tabbs, and Antipoison Creeks and Tributaries are in the Atlantic Coastal Plain
physiographic region. The Atlantic Coastal Plain is the easternmost of Virginia's physiographic
provinces. The Atlantic Coastal Plain extends from New Jersey to Florida, and includes al of Virginia
east of the Fall Line. The Fall Line is the easternmost extent of rocky-river rapids, the point at which
eadt- flowing rivers cross from the hard, igneous and metamorphic rocks of the Piedmont to the
relatively soft, unconsolidated strata of the Coastal Plain. The Coastal Plain is underlain by layers of
Cretaceous and younger clay, sand, and gravel that dip gently eastward. These layers were deposited
by rivers carrying sediment from the eroding Appalachian Mountains to the west. Asthe sealevel rose
and fell, fossiliferous marine deposits were inter- layered with fluvial, estuarine, and beach strata. The
youngest deposits of the Coastal Plain are sand, silt and mud presently being deposited in our bays and
along our beaches (http://www.geol ogy.state.va.us/DOCS/Geol/coast.html).
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Soils for the Indian, Dymer, Tabbs, and Antipoison Creeks and tributaries watershed were documented
utilizing the VA State Soil Geographic Database (STATSGO). Three general soil types were

identified in this database. Descriptions of these soil series were derived from queries to the USDA
Natural Resources Conservation Service (NRCS) Official Soil Series Description web site
(http://ortho.ftw.nrcs.usda.gov/cgi-bin/osd/osdname.cgi). Figure 3.6 shows the location of these
genera soil types in the watershed.

Soils of the Emporia-JohnstonK enansville-Remlik-Rumford- Slagle- Suffolk- Tomotley (VA027) series
are very deep to deep, and vary between well drained to poorly drained with moderately slow or slow
permeability. They formed in moderately fine-textured stratified fluvial and marine sediments on the
upper Coastal Plain and stream terraces.

Sails of the Tetotum-Nansemond- State- Emporia-Dragston-Nimmo-Bladen Series (VAO036) are very
deep and range from well drained to poorly drained. Permeability ranges from moderately rapid and/or
rapid to moderately slow or dow. This soil series was formed in sandy or loamy fluvial and marine
sediments on Coastal Plain uplands and stream terraces.

Soils of the Bibb and Levy-Bohicket- L umbee-Nansemond-Rumford-Tetotum- State- Suffolk (VAQ37)
are very deep to deep, and vary from well drained to very poorly drained. They range in dope from 0
— 15 percent. Their water capacity varies from low to high. This soils series was formed in sandy to
loamy to mucky clay alluvial and marine sediments on the upper Coastal Plain and stream terraces.
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Figure 3.6 Indian, Dymer, Tabbs, and Antipoison Creeks & Tributaries Soils Map
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4.0 Water Quality Impairment and Bacterial Sour ce Assessment
4.1 Water Quality Monitoring

The VDH-DSS water quality monitoring network for Indian Creek consists of nineteen monitoring
stations throughout the embayment. There are sixteen monitoring stations throughout Dymer Creek, 8
monitoring stations throughout Tabbs Creek, and eleven monitoring stations in Antipoison and
Davenport Creeks. These stations are monitored by the VDH-DSS for fecal bacteria. The locations of
the water quality monitoring stations utilized for this study are shown in Figure 4.1.

This TMDL study examined bacterial monitoring data at these stations from December 1984 through
July 2008. A summary of water quality data from the stationsin or bordering condemned areas of
maximum extent for the monitoring period preceding the TMDL study (historic data) is shown in
Tables 4.4 through 4.7.

Graphs depicting the geometric mean and 90™" percentile for the condemned areas of Indian Creek are
shown in Figures4.2A —4.10A plus4.12 A & B; Figures4.11A & B plus4.13A —4.24B for Dymer
Creek; Figures 4.25A —4.27B for Tabbs Creek: and in Figures 4.28A —4.32B Antipoisonand
Davenport Creeks. The closures in the growing areas are characterized based on all monitoring stations
(see Figure 4.1) in the condemnation areas.

VDEQ also monitors for Enterococci, an organism used for detection of bacteriafor the primary
contact or recreational use in Virginia s brackish (estuarine) waterways as it is a good indicator of
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human pathogens. The upper-tidal portion of Indian Creek near Kilmarnock Wharf (station 7-
INDQ02.26) was assessed as not supporting the recreational use in 2006. It has been re-listed as not
supporting the recreational use in 2008 with a violation rate of 6/39 (15% violations). Due to the
conservative nature of shellfish water quality standards, the implementation of the shellfish TMDL in
Indian Creek is expected to achieve the reductions needed to meet the primary contact water quality
standards. Therefore, a separate primary contact TMDL was deemed unnecessary for Indian Creek.
Dymer, Tabbs, and Antipoison Creeks were not listed for recreational impairments in the last two
assessment cycles. The summary of monitoring data for the primary contact impairment is available in
Table5.9.

4.2 Condemnation Areas

Two segments in both the Indian Creek and Dymer Creek portions of the watershed and one segment
within Tabbs Creek were listed asimpaired on Virginia's 1998 303(d) water quality standard for fecal
coliform bacteria in shellfish supporting waters. A smaller condemnation which included only the
upper-most tidal portion of the Antipoison Creek watershed was listed as impaired on Virginia s 1996
303 (d) water quality standard for fecal coliform bacteria in shellfish supporting waters. However, the
TMDL isusing the VDH-DSS condemnation areas dated 1/28/05 for Indian Creek, 12/13/06 for Tabbs
Creek, 1/28/05 for Dymer Creek, and 7/13/04 for Antipoison Creek because these present the
condemnation areas of maximum extent to date, as explained in Section 1.0 of thisreport. The use of
maximum extent in regards to shellfish condemnations results in the most protective load allocations.

These maximum extent condemnations contain 7 impaired segments in Indian Creek (including the
two original impaired segments listed in 1998): Indian Creek mainstem, Arthur Cove, Bells Creek,
Henrys Creek, Barnes Creek, Long Creek, and Pitmans Cove.

There are 7 impaired segments in Dymer Creek (including the two original impaired segments listed in
1998) Dymer Creek mainstem, Johnson Creek, Hunts Cove, Lees Cove, Ashleys Cove, Georges Cove,
and Chase Cove.

The impairment in Tabbs Creek is an extended portion of the mainstem from the original 1998 listing.

The Antipoison Creek impairment includes the originaly listed uppermost tidal segment which is
extended out to the mouth at Little Bay. This condemnation includes asmall embayment, Davenport
Creek, which is also impaired to its confluence with Little Bay.

Detailed maps of the shellfish condemnation areas and their associated water quality stations are
available from the Virginia Departmert of Health, Division of Shellfish Sanitation. A map of the
condemnation areas is shown in Figure 4.1. Copies of the original and subsequent condemnation
notices of all closures are in Appendix A.

4.3 Fecal Coliform Bacteria Sour ce Assessment
A. Point Sources

The Kilmarnock Waste Water Treatment Plant is the only facility permitted for fecal coliform control
and dischargesto Indian Creek. There are no facilities permitted for fecal coliform contriol in Dymer,
Tabbs, and Antipoison Creeks. Therefore, the Kilmarnock Waste Water Treatment Plant is the only
discharger to receive a Waste Load Allocation (WLA) in thisreport. Table 4.1 illustrates all facilities
with DEQ permits within the 4 watersheds.
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Indian Creek & Tributaries

The Kilmarnock Waste Water Treatment Plant (WWTP) (VA0020788) which operates as a minor
municipal discharger and is located in the non-tidal portion of an unnamed tributary to Indian Creek
off Rt. 608, with two outfalls permitted to the tributary to Indian Creek. Outfall 001 is active and there
are no plans to construct outfall 002. Outfall 001 is surrounded by a prohibited zone (a type of
shellfish closure area) which was issued by VDH-DSS (shown as section C in VDH condemnations).
While outfall 002 has not been built and contributes no fecal coliform bacteria to the stream it is
included in the waste load alocation (WLA) because it was included in the VPDES permit. The
Kilmarnock WWTP has a design flow of 0.5 million gallon per day (MGD) and is permitted for total
chlorine residual, a surrogate for fecal coliform bacterial limits of geometric mean 200 MPN/100
milliliters. If outfall 002 is constructed and begins actively discharging, it is understood that outfall
001 isto be taken offline. Outfalls 001 and 002 should not be in operation simultaneoudly as the
Design Flow of 0.5 MGD is the permitted design in the permit for asingle outfall. The WLA assigned
inthis TMDL report for the Kilmarnock WWTP allows for the operation of one outfall with a
maximum design flow of 0.5 MGD. The WLA calculations are available in Table 5.16.

The Kilmarnock WWTP reported sewer overflows at the plant for the months of March, May, and
November of 2007. Thistime frame is included within the study period was not during the time when
BST samples were being taken. The facility’s Discharge Monitoring Report (DMR) did not show any
exceedences of their permit for fecal coliform during the sampling time frame.

Dymer Creek

There is one active seafood general permit by Dymer Creek Seafood (VAG524007) which has two
outfalls (001, 002) to Georges Cove, atributary to Dymer Creek. Thereis one active storm water
general permit operated by the Ocran Boat Shop, Inc. (VAR051153) which has one outfall, 001, to
Georges Cove.

Tabbs Creek
There are no DEQ permitted dischargers within Tabbs Creek.

Antipoison Creek

There is one active seafood general permit by Pride of Virginia Seafood & Bait Company
(VAG524039) which has three outfalls (001, 002, and 003) to Antipoison Creek.
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Table4.1 PermittedPoint Sourcesin Indian, Dymer, Tabbs, and Antipoison Creeks and

Tributaries
Permitted
VPDES . .
Stream Name Facility Name Permit Outfalls Permit ey Fecal e e
Type Coliform (MGD)
Number
Control
Kilmarnock Waste Municipal
UT to Indian Creek Water Treatment VA 0020788 001, 002 Min or; YES 0.5
Plant
Georges Cove Seafood
(tributary to Dymer Dymer Creek Seafood | VAG5240007 001, 002 NO N/A
Generad
Creek)
Georges Cove Storm
(tributary to Dymer Ocran Boat Shop VARO051153 001 Water NO N/A
Creek) General
_— Pride of Virginia 001, 002, Seafood
Antipoison Creek Seafood & Bait Co. VAG524039 003 General NO N/A

B. Non-Point Source

Nonpoint sources of fecal coliform do not have one discharge point but may occur over the entire
length of the receiving water. Fecal coliform bacteria deposited on the land surface can build up over
time. During rain events, surface runoff transports water and sediment to waterways. Sources of fecal
coliform bacteria include grazing livestock, concentrated animal feeding operations, manure
application and wildlife and pet excretion. Direct contribution to the waterway occurs when livestock
or wildlife defecate into or immediately adjacent to receiving waters. Non-point source contributions
from humans generally arise from failing septic systems and associated drain fields, moored or marina
vessel discharges, storm water management facilities, pump station failures, and ex-filtration from
sewer systems. Contributions from wildlife, both mammalian and avian, are natural conditions and
may represent a background level of bacterial loading. It istherefore likely that human loading is due
to failures in septic waste treatment systems and/or potential pollution from recreational vessel
discharges.

The shoreline survey is used as atool to identify nonpoint source contribution problems and locations.
Figure 4.33 shows the results of the DSS sanitary shoreline surveys for Indian, Dymer, and Tabbs
dated 2004. The survey identified elevenonsite sewerage deficiencies, 9 boating sources, and 3 animal
sources. Four of the onsite sewerage deficiencies and 1 animal deficiency has been corrected or has
shown to not be contributive of pollution to the creek. Figure 4.34 shows the results of the DSS
sanitary shoreline survey for Antipoison and Davenport Creeks. The survey identified 8 onsite
sewerage deficiencies, 5 boating sources, and 1 animal source. Six of the onsite sewerage deficiencies
have been corrected or have shown to not be contributive of pollution to the creek. Copies of these
surveys are included in Appendix A.

VDH-DSS conducts new Sanitary Surveys every 8 years for each of the growing areas. Corrected
violations are updated on aregular basis however new deficiencies are only reported when a new
survey has been completed.

Wildlife & Livestock

Livestock numbers in Table 4.2 were gathered through observations made by DEQ TMDL staff by
traveling through watersheds and making head counts of livestock/pets which were visible from roads.
We compared our numbers with those numbers given to us through citizen comments on livestock
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populations. The septic failure (Human) numbersin Table 4.2 were taken from the VDH-DSS
Sanitary Surveys for Indian Dymer and Tabbs Creek in 2004, and the Antipoison and Davenport
Sanitary Survey in2001.

Calculations for populationestimates of pets and wildlife are shown in Table 4.3. The method used to
calculate these population estimates is found in Appendix B and datais supplied by VIMS and DGIF.
Records provided by the Northumberland County Treasurer’s office cited 2148 individua dog licenses
and 77 kennel licenses sold in 2008 (as of 10/29/08). Records provided by the Lancaster County
Treasurer’s office cited 1100 individual dog licenses and 19 kennel licenses for 2007. These records
are available upon request from the Northumberland and Lancaster Counties Treasurers' Offices.

Table4.2 Domestic Animals and Septic Systems observed contributing pollution for Indian,

Dymer, Tabbs, and Antipoison Creeks (Based on observations by TMDL staff and comments from public
meetings. Sanitary violation numbers (Human) were taken from the VDH Sanitary Surveys)

Fecal Coliform Sour ces Indian Creek
Cattle 15
Chickens 5
Human 3
Fecal Coliform Sour ces Dymer Creek
Horses 4
Human 3
Fecal Coliform Sources Tabbs Creek
Cattle 16
Horses 35
Human 5
Fecal Coliform Sour ces Antipoison & Davenport Creeks
Horses 15
Human 7

Table4.3 Pet and wildlife population calculated estimates for individual and collective
water sheds (calculated values from sub-water sheds within Indian, Dymer, Tabbs,& Antipoison
Creeks in Appendix B)

Creek / County

Dogs | Deer | Raccoons | Ducks | Geese

Indian Creek 41 41 34 245 183
Lancaster
Indian Creek 87 76 136 601 447

Northumberland
Dymer Creek

Lancaster 162 | 171 2 403 345
IZE’EZS?J? o 43 | 45 49 239 178
t\grt]'f;s'f;n creek wop 89 316 235

Total for Collective 408 410 =23 1804 1388

Watershed

Biosolids & Poultry Litter Applications
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A search of permitted biosolids land-applications by land-applier within the 4 watersheds of Indian,
Dymer, Tabbs, and Antipoison Creeks was made. No records of land-applied biosolids permits for
farms within the 4 watersheds were found. Biosolids are also referred to as sewage sludge, which are
the solid, semisolid, or liquid materials removed during the treatment of domestic sewagein a
treatment facility. Biosolids include, but are not limited to, solids removed during primary, secondary,
or advanced wastewater treatment, scum, domestic septage, portable toilet pumpings, Type Il marine
sanitation device pumpings, and sewage sludge products. When properly treated and processed,
sewage sludge become "biosolids* which can be safely recycled and applied as fertilizer to improve
and maintain productive soils and stimulate plant growth. Beginning January 1, 2008 the Virginia
Department of Environmenta Quality (DEQ) assumed regulatory oversight of all land application of
biosolids.

A search was conducted for records of poultry litter transport and storage within Lancaster and
Northumberland Counties. Two records from 2005 indicate 100 tons of poultry litter was delivered
within the Chesapeake Bay watershed in the vicinity of Kilmarnock, Virginia. No other information is
available however this information suggests that in 2005, 100 tons of poultry litter were destined for
farmland applicatiors withinthe Chesapeake Bay watershed which may have included the watersheds
of Indian, Dymer, Tabbs, and Antipoison Creeks

Figure4.1 Indian, Dymer, Tabbs, and Antipoison Creeks Stationsand Condemnations M ap
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Table4.4 Water Quality Data Summary Indian Creek — Condemnation # 016-057
* Station 16-27 has exceeded the 90th Percentile one month in 24 years of sampling (in 10/2003). VDH-DSS has not listed
this segment as condemned for this reason.*

16-26 262 5.30 No 28.78 No

16-27 262 7.64 No *52.36* *Yes*

16-28 263 8.03 No 43.45 No

Indian Creek

Main Stem 16-29 262 15.36 Yes 117 Yes
16-30 264 28.21 Yes 453.09 Yes

16-30A 264 39.73 Yes 484.86 Yes

16-32 209 51.42 Yes 767.50 Yes

Barnes Creek | 16-22 5 42 13.04 No 79.40 Yes

16-24 261 6.07 No 27.05 No

16-25 259 11.20 No 71.78 Yes

Henrys Creek

16-25A 44 13.00 No 69.03 Yes

16-25B 44 8.87 No 62.37 Yes

Bells Creek 16-27_5 52 12.84 No 68.54 Yes
Long Creek 16-28 5 44 10.66 No 93.20 Yes
: 16-29A 261 31.09 Yes 365.02 Yes

Pitmans

Coie 16-29B 259 66.46 Yes 680.92 Yes
Waverly Cove | 16-30B 262 58.05 Yes 854.23 Yes
Arthur Cove 16-29C 44 9.38 No 54.63 Yes
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Table4.5 Water Quality Data Summary Dymer Creek — Condemnation # 016-024

16-17 262 5.75 No 21.53 No
16-19 207 8.30 No 46.06 No
Dymer Creek
Main Stem 16-20 262 14.69 Yes 97.74 Yes
16-21 262 32.03 Yes 280.51 Yes
16-21A 254 66.26 Yes 606.66 Yes
16-16 261 11.09 No 66.10 Yes
Ashley Cove
16-16_5 44 6.26 No 40.69 No
Lees Cove 16-17A 110 16.81 Yes 103.87 Yes
Rones Bay 16-17B 44 4.08 No 11.43 No
Hunts Cove 16-18 262 13.60 No 81.47 Yes
16-19A 259 11.32 No 127.55 Yes
Georges Cove
16-19B 251 13.87 No 103.17 Yes
Poplar Neck | .5 256 8.92 No 46.93 No
Creek
@ IIEEMS 16-19_1 262 26.87 Yes 341.73 Yes
Creek -
LTS 16-20A 45 23.82 Yes 236.48 Yes
Cove
Chases Cove 16-20B 42 19.09 Yes 173.64 Yes
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Table4.6 Water Quality Data Summary Tabbs Creek —Condemnation # 016-133

16-10 262 8.06 No 46.82 No

16-10_5 44 9.00 No 49,65 Yes

16-11 262 13.28 No 87.00 Yes

Tabbs | 5 .5 259 37.82 Yes 349.15 Yes
Creek

16-12 5 43 18.85 Yes 170.17 Yes

16-13 257 63.18 Yes 553.19 Yes

16-13_5 254 133.66 Yes 1015.53 Yes

Table4.7 Water Quality Data Summary Antipoison Creek — Condemnation # 017-188

17-3 118 3.92 No 9.03 No
17-4 260 12.54 No 104.64 Yes
Antipoison 17-5 260 8.66 No 45.67 No
Creek Main
Stem 17-6 260 12.67 No 96.69 Yes
17-7 260 14.91 Yes 86.70 Yes
17-8 259 24.12 Yes 159.83 Yes
17-5A 43 10.95 No 63.57 Yes
Un-named
Cove North 17-5B 44 17.64 Yes 112.09 Yes
Un-named
Cove South 17-5C 43 13.71 No 77.04 Yes
Davenport
Creek 17-4A 79 27.25 Yes 283.89 Yes
Harpers Creek 17-6_5 44 10.94 No 85.20 Yes
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Figure4.2A

Figure4.2B
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Figure 4.5A Figure4.5B
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Figure 4.8A

Figure4.8B
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Figure4.11A Figure4.11B
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4.13B

Figure 4.14A

Dymer Creek Main Stem Geometric Mean Growing Area 16
Stations 20 & 21

Figure4.14B
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Dymer Creek Main Stem Geometric Mean
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Figure 4.15B

Growing Area 16 Station 21A (uppermost tidal station)
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Figure 4.16A
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Figure4.23A

Figure 4.23B
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Figure 4.26A Figure 4.26B
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Figure 4.29A

Figure 4.29B
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Figure 4.32A Figure 4.32B
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Figure 4.33 Virginia Department of Health — Department of Shellfish Sanitation Shoreline

Sanitary Survey Map for Indian, Dymer, and Tabbs Creeks
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Figure4.34 Virginia Department of Health — Department of Shellfish Sanitation Shoreline

Sanitary Survey Map for Antipoison and Davenport Creeks

PO LSRR !'!JTU. h-u:-w TWI"'-"
L L

W s

1 I E W =

Wil

ol o

L

I i £
Virginia Departmant of Health
Divisbon of Shellfish Sanitation

Little Bay and
Antipolson Creek
87
Shoreline Sanitary Sunvey

Lancaster County
Dlade; & Judy 2001

| Zuney By, 0. Gesson nd M. Thomas

Mumier of Properies Suneyed 108

] W S0 1000 |
Em:

TRTH

T T
WuUra WH W

4.4 Bacterial Source Tracking

Bacterial Source tracking is used to identify sources of fecal contamination from human as well as
domestic and wild animals. The BST method used in Virgniais based on the premise that Escherichia
coli (E. Coli) found in human, domestic animal, and wild animals will have significantly different
patterns of resistance to avariety of antibiotics. The Antibiotic Resistance Analysis (ARA) uses fecal
streptococcus or E. coli and patterns of antibiotic resistance for separation of sources of the bacterial
contribution. The BST analysis used for this TMDL classified the bacteriainto one of four source
categories. human, pets, livestock, and wildlife. However, BST analysis is an inexact technique that is
still under evaluation and error exists in correctly assigning E. coli isolates to the appropriate fecal
sources. BST isagenera tool for making a broad determination of bacterial source, therefore BST

percentages should not be considered precise.
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The BST sampling period was October 2004 through September 2005. The target sampling interval
was once monthly. The location of BST stations are chosen by VDH. Table 4.8 shows the summary
of al BST monitoring stations for Indian Creek, Dymer Creek, Tabbs Creek, and Antipoison Creek
growing areas. Table 4.9 shows BST for Indian Creek station 16-29B and Table 4.10 shows BST for
Indian Creek station 16-30. Table 4.11 shows BST for Dymer Creek station 16-19B and Table 4.12
shows BST for Dymer Creek station 16-21A. Table 4.13 shows the BST for Tabbs Creek at station 16-
13. Table 4.14 shows the BST results for Antipoison Creek at station 17-8. There were no BST
monitoring in the other named creeks because they were added to the TMDL after the BST sampling
period. For each station where BST was collected, BST percentages were weighted by the number of
isolates, concentration, and volume. Thus the higher the number of isolates, concentration, and
volume; the more weight an individual sample was given in calculating the BST source percentages.
Table 4.15 shows the weighted average BST for Indian Creek, Table 4.16 shows the weighted average
BST for Dymer Creek, Table 4.17 gives the weighted average BST for Tabbs Creek, and Table 4.18
shows the weighted average BST for Antipoison Creek. The respective BST pie charts for these four
Creeks are shown in Figures 4.35 through 4.38.

The BST shows that for Indian Creek the largest percentage source was human (65%), followed by
wildlife at 23%, pet at 9%, and livestock at 3%. In Dymer Creek, pet was the dominant source at 41%,
followed by human at 26%, wildlife at 22%, and livestock at 11%. Tabbs Creek BST analysis showed
wildlife at 62% as the mgor source of E. coli, with human at 18%, livestock at 12%, and pet at 8%.
Finally, Antipoison Creek had a dominant source of human at 66%, wildlife at 30%, and pet and
livestock both at 2% each These values were used as atool to help determine the source allocatiorsin
deriving the Total Maximum Daily Loads for Indian, Dymer, Tabbs, and Antipoison Creeks.

Table4.8 Summary of Bacterial Source Tracking samplesfor Indian, Dymer, Tabbs, and
Antipoison Creeks

St?t[')on G'ro‘orvxggg HUP County Impairment :ezga\t/?d
Pittman’s Cove
16-29B 016  CO1 Lancaster Trib to Indian 12
Creek
1630 016 CO1 Lancaster Indian Creek 12
Georges Cove
16-19B 016 CO1 Lancaster Trib to Dymer 10
Creek
16-21A 016 CO1 Lancaster Dymer Creek 12
1613 016 CO1 Lancaster Tabbs Creek 12
17-8 017 Co1 Lancaster  Antipoison Creek 12

BOL D typeindicates a statistically significant value.
NVI — No viableisolates.
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Table4.9  Bacterial Source Tracking resultsfor Indian Creek at Station 16-29B

16-29B  10/21/2004 24 120
16-29B  11/8/2004 17 15
16-29B  12/8/2004 24 39
16-29B  1/19/2005 24 29
16-29B  2/17/2005 7 29
16-29B  3/21/2005 14 29
16-29B  4/4/2005 24 75
16-29B  5/17/2005 24 3.6
16-29B  6/29/2005 24 43
16-29B  7/27/2005 17 29
16-29B  8/29/2005 19 2.9
16-29B  9/13/2005 19 9.1

17%
12%
8%
79%
14%
21%
17%
83%
8%
88%
47%
21%

25%
41%
71%
17%
14%

0%
75%
17%
12%

0%
16%
26%

25%
41%
4%
4%
0%
21%
0%
0%
17%
12%
0%
0%

33%
6%
17%
0%
72%
58%
8%
0%
63%
0%
37%
53%

BOL D typeindicates a statistically significant value.
NVI — No viable isolates

Table4.10  Bacterial Source Tracking resultsfor

16-30 10/21/2004 24 1200
16-30  11/8/2004 14 15
16-30  12/8/2004 24 23
16-30  1/19/2005 12 29
16-30  2/17/2005 12 3.6
16-30  3/21/2005 6 29
16-30  4/4/2005 24 93
16-30  5/17/2005 15 9.1
16-30  6/29/2005 24 23
16-30  7/27/2005 15 29
16-30  8/29/2005 15 3.6
16-30  9/13/2005 11 23

25%
93%
29%
25%
58%
0%
21%
47%
0%
13%
40%
27%

Indian Creek at Station 16-30.

71%
0%
67%
58%
17%
17%
75%
53%
54%
27%
33%
9%

0%
0%
4%
17%
8%
0%
4%
0%
17%
0%
7%
9%

4%
7%
0%
0%
17%
83%
0%
0%
29%
60%
20%
55%

BOL D typeindicates a statistically significant value.
NVI — No viable isolates
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Table4.11  Bacterial Source Tracking resultsfor Dymer Creek at Station 16-19B.

16-19B  10/21/2004 24 23 38% 62% 0% 0%
16-19B  11/8/2004 24 9.1 21% 17% 25% 37%
16-19B  12/8/2004 4 15 0% 75% 0% 25%
16-19B  2/17/2005 7 23 0% 14% 0% 86%
16-19B  4/4/2005 24 9.1 17% 79% 4% 0%
16-19B  5/17/2005 24 3.6 41% 0% 21% 38%
16-19B  6/29/2005 24 240 0% 8% 12% 80%
16-19B  7/27/2005 6 3 17% 0% 0% 83%
16-19B  8/29/2005 10 3.6 30% 10% 0% 60%
16-19B  9/13/2005 2 2.9 50% 0% 0% S50%

BOL D typeindicates a statistically significant value.
NVI — No viableisolates.

Table4.12  Bacterial Source Tracking results for Dymer Creek at Station 16-21A.

16-21A  10/21/2004 15 460 33% 67% 0% 0%
16-21A  11/8/2004 24 75 33% 4% 33% 30%
16-21A  12/8/2004 24 150 63% 25% 8% 4%
16-21A  1/19/2005 12 9.1 42% 42% 16% 0%
16-21A  2/17/2005 14 9.1 7% 43% 21% 29%
16-21A  3/21/2005 4 2.9 0% 0% 50% 50%
16-21A  4/4/2005 24 23 8% 88% 0% 4%
16-21A  5/17/2005 24 43 42% 1% 4% 50%
16-21A  6/29/2005 24 460 4% 8% 21% 67%
16-21A  7/27/2005 18 43 6% 6% 0% 88%
16-21A  8/29/2005 24 93 54% 38% 0% 8%
16-21A  9/13/2005 17 3.6 18% 53% 0% 29%

BOL D typeindicates a statistically significant value.
NVI — No viableisolates.
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Table4.13  Bacterial Source Tracking resultsfor Tabbs Creek at Station 16-13.

16-13  10/21/2004 24 1100 68% 12% 12% 8%
16-13  11/8/2004 2 93 14% 77% % 0%
16-13  12/8/2004 22 93 50% 36% 0% 14%
16-13  1/19/2005 24 93 55% 12% 33% 0%
16-13  2/17/2005 24 15 0% 62% 0% 38%
16-13  3/21/2005 24 3 33% 0% 63% 4%
16-13  4/4/2005 24 3.6 12% 84% 4% 0%
16-13  5/17/2005 8 3 12% 0% 50% 38%
16-13  6/29/2005 14 9.1 % 14% 14% 65%
16-13  7/27/2005 8 3.6 50% 25% 0% 25%
16-13  8/29/2005 15 2.9 67% 0% 20% 13%
16-13  9/13/2005 9 3.6 22% 78% 0% 0%

BOL D typeindicates a statistically significant value.
NVI — No viable isolates.

Table4.14  Bacterial Source Tracking results for Antipoison Creek at Station 17-8.

17-8  10/21/2004 24 460 29% 71% 0% 0%
17-8 11/8/2004 9 9.1 89% 11% 0% 0%
17-8 12/8/2004 22 23 45% 23% % 23%
17-8 1/19/2005 8 9.1 76% 12% 12% 0%
17-8  2/17/2005 15 9.1 20% 0% 53% 27%
17-8  3/21/2005 20 2.9 50% 45% 5% 0%
17-8 4/4/2005 24 9.1 25% 67% 8% 0%
17-8  5/17/2005 24 3.6 71% 4% 17% 8%
17-8  6/29/2005 20 43 25% 65% 5% 5%
17-8  7/27/2005 7 3.6 71% 0% 0% 29%
17-8  8/29/2005 22 2.9 0% 0% 0% 100%
17-8  9/13/2005 9 3.6 44% 44% 0% 12%

BOL D typeindicates a statistically significant value.
NVI - No viableisolates.
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Table4.15 Isolate, Concentration, and Volume Weighted Average BST for Indian Creek by

Type
Condemnation
Area L ivestock Wildlife Human Pet
057
Indian 3% 23% 65% 9%
Creek

Table 4.16 Isolate, Concentration, and Volume Weighted Average BST for Dymer Creek by

Type
Condemnation
Area Livestock Wildlife Human Pet
024
Dymer 11% 22% 26% 41%
Creek

Table 4.17 |solate, Concentration, and Volume Weighted Average BST for Tabbs Creek by

Type
Condemnation
Area L ivestock Wildlife Human Pet
133
Tabbs 12% 62% 18% 8%
Creek

Table 4.18 |solate, Concentration, and Volume Weighted Average BST for Antipoison Creek by

Type
Condemnation
Area Livestock Wildlife Human Pet
188
Antipoison 2% 30% 66% 2%
Creek
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Figure 4.35 Indian Creek and Tributaries Weighted BST by Source Type
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Figure 4.36 Dymer Creek and Tributaries Weighted BST by Source Type
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Figure 4.37 Tabbs Creek and TributariesWeighted BST by Source Type
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Figure 4.38 Antipoison and Davenport Creeks and Tributaries Weighted BST by Source

Type
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5.0 TMDL Development

Virginia DEQ and the Virginia Department of Health collaborated to use a simplified volumetric
approach to develop the TMDL. The procedure uses bathymetric data to estimate estuarine volumes
and BST data and land use to determine the load reductions for each of the four sources of fecal
coliform bacteria needed to attain the water quality criteria.

51 TMDL Calculation

To meet the water quelity standards for both geometric mean and 90" percentile criteria, TMDLSs for
the impaired segments in the watershed are defined for the geometric mean load and the 90" percentile
load. The TMDL for the geometric mean essentially represents the alowable average limit and the
TMDL for the 90" percentile is the allowable upper limit. If observed data were available for more
than one monitoring station in a condemned area, the volume-weighted values for each condemned
area were used to represent the embayment concentration.

The “Un-named Cove” in Indian Creek, which is seasonally condemned, will not have atotal of 30
monitoring samples until December of 2008. Following DEQ’s obtaining the results for the December
2008 sample, the 90th Percentile and Geomean will be calculated for this stationand this information
will be available in the final report.

A. Current Fecal Coliform Condition

The fecal coliform concentration in an embayment varies due to the changes in biological,

hydrological and meteorological conditions. The current condition was determined based on the 30-
sample geometric mean and 90" percentile of fecal coliform values of eachcondemned area multiplied
by the volume. The monitoring data for the period of record for each station was used to determine the
current condition Data were collected by VDH-DSS from 1984 -2008 for the oldest stations. The
maximum values for the period of record for geometric mean and 90" percentile multiplied by the
volume were used to represent the current loads. Therefore, the current loads represent the worst case
scenario observed.

B. Geometric Mean Analysis:

The current geometric mean load was estimated using the worst case 30-sample geometric mean
multiplied by the estuarine volume determined by bathymetry. The allowable load was cal culated
using the water quality standard of 14 MPN/100ml multiplied by the volume. The load reduction
needed for the attainment of the water quality standard was determined by subtracting the allowable
load from the current load and dividing by the current load. The process may be described by the
equation as follows. The geometric mean results are listed in Tables 5.1 through 5.4.

The geometric mean load reduction is estimated as follows:

Geometric Mean Value (max geomean # MPN/100ml) x (volume) = Existing Load

Criteria Vaue (14 MPN/100ml) x (volume) = Allowable Load

Load Reduction = Current Load - Allowable Load © 100 %
Current Load

a4
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Table5.1 Geometric Mean Analysisof Current Load & Estimated Load Reduction in Indian Creek

Geometric ,\(A;g;?\%rg Current TMDL
Condemnation Volume Mean Fecal _ = Allowable Required
3 . Standard Fecal | MOS Load :
Area (m~) Coliform Colif MPN/d Load Reduction
(MPN/100ml) otiform ( ) | (MPN/day)
(MPN/100ml)
Indian Creek
Main Stem 2113725 66.5 14 1.40E+12 2.96E+11 79%
Barnes Creek 745896 13.0 14 9.73E+10 1.04E+11 0%
Henry's Creek 434780 13.0 14 ) 5.65E+10 6.09E+10 0%
o
E
Bells Creek 254665 12.8 14 3.27E+10 3.57E+10 0%
Long Creek 64641 10.7 14 6.89E+09 9.05E+09 0%

Table5.2 Geometric Mean Analysisof Current Load & Estimated Load Reductionin Dymer

Creek
Geometric Sggr:n\?\;rg Current TMDL
Condemnation Volu?t’ne Meaq Fecal Standard Eecal | MOS Load Allowable Requw_ed
Area (m™) Coliform Colif MPN/d Load Reduction
(MPN/100mI) ofitorm ( ) | (MPN/day)
(MPN/100ml)
Dymer Creek | caa593 66.3 14 112E+12 | 2.36E+11 79%
Main Stem
Ashley Cove 239334 11.1 14 2.65E+10 3.35E+10 0%
S

Georges Cove 142993 13.9 14 E. 1.98E+10 2.00E+10 0%

Hunts Cove 214452 13.6 14 2.92E+10 3.00E+10 0%

Lees Cove 51140 16.8 14 8.60E+09 7.16E+09 17%

&
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Table5.3 Geometric Mean Analysisof Current Load & Estimated Load Reductionin Tabbs

Creek
Geometric Sgg?\%rg Current TMDL
Condemnation Volume Mean Fecal _ < Allowable Required
3 ; Standard Fecal MOS Load :
Area (m~) Coliform Colif MPN/d Load Reduction
(MPN/100ml) otiform ( ) | (MPN/day)
(MPN/100ml)
Tabbs Creek 1094019 133.7 14 Implicit 1.46E+12 1.53E+11 90%

Table5.4 Geometric Mean Analysisof Current Load & Estimated Load Reductionin
Antipoison Creek

Geometric SO TMDL
. Mean W.Q. Current .
Condemnation Volume Mean Fecal Allowable Required
3 . Standard MOS Load .
Area (m~) Coliform . MPN/d Load Reduction
MPN/100mI) | FEc@! Coliform ( ) | (MPN/day)
( (MPN/100m|)
Antipoison 1755494 24.1 14 = 423E+11 | 2.96E+11 42%
Creek ©
D g
aé’fe”eﬁ’(ort 28118 27.3 14 = 7.66E+09 | 3.94E+09 49%

C. 90th Percentile Analysis

The current 90™" percentile concentration load was estimated using the worst case 30-sample 90"
percentile concentration multiplied by the estuarine volume determined by bathymetry. The allowable
load was calculated using the water quality standard of 49 MPN/100ml multiplied by the volume. The
load reduction needed for the attainment of the water quality standard was determined by subtracting
the allowable load from the current load and dividing by the current load. The process may be
described by the equation as follows. The 90" percentile concentration results are listed in Tables 5.5

through 5.8.
The 90 percentile load reduction is estimated as follows:

90™ percentile concentration (max 90™" %ile # MPN/100ml) x (volume) = Existing Load

CriteriaVaue (49 MPN/100ml) x (volume) = Allowable Load

Load Reduction = Current Load - Allowable Load © 100 %

Current Load
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Table55 90th Percentile Analysis of Current Load and Estimated Load Reduction for Indian Creek

90th .
] 90th Percentile TMDL
Condemnation | Volume RSN W.Q. Standard Current Allowable Required
3 Fecal : MOS Load :
Area (m~) : Fecal Coliform Load Reduction
(eI (MPN/100ml) (MPN/day) | \ipNiday)
(MPN/100ml) Y
Indian Creek | 5113795 854.2 49 1.81E+13 1.04E+12 949%
Main Stem : : : 0
Barnes Creek 745896 79.4 49 5.92E+11 3.65E+11 38%
Henry's Creek 434780 71.8 49 E’ 3.12E+11 2.13E+11 32%
o
E
Bells Creek 254665 68.5 49 1.75E+11 1.25E+11 28%
Long Creek 64641 93.2 49 6.02E+10 3.17E+10 47%

Table5.6 90th Percentile Analysis of Current Load and Estimated L oad Reductionfor Dymer

Creek
90th 90th Percentile Current TMDL
Condemnation | Volume Percentile W.Q. Standard MOS Loed] Allowable Required
Area (m3) Fecal Coliform | Fecal Coliform (MPN/day) Load Reduction
(MPN/100ml) (MPN/100ml) (MPN/day)
Dymer Creek
Main Stem 1683593 606.7 49 1.02E+13 8.25E+11 92%
Ashley Cove 239334 66.1 49 1.58E+11 1.17E+11 26%
S
Georges Cove 142993 127.6 49 E_ 1.82E+11 7.01E+10 62%
Hunts Cove 214452 81.5 49 1.75E+11 1.05E+11 40%
Lees Cove 51140 103.9 49 5.31E+10 2.51E+10 53%




Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL
Table5.7 90th Percentile Analysis of Current Load and Estimated L oad Reduction for Tabbs

Creek
90th 90th
Condemnation | Volume Percentile Percentile Current A”TMDIBI Required
Area (ms) Fecal W.Q. Standard | MOS Load Ii)(\;v;j € Rec?uction
Coliform Fecal Coliform (MPN/day) (MPN/day)
(MPN/200mI) | (MPN/100ml) y
Tabbs Creek 1094019 1015.5 49 Implicit | 1.11E+13 5.36E+11 95%

Table5.8 90th Percentile Analysis of Current Load and Estimated L oad Reductionfor
Antipoison Creek

90th :
g 90th Percentile TMDL
Condemnation | Volume FETEE W.Q. Standard S Allowable Required
3 Fecal . MOS Load :
Area (m~) . Fecal Coliform Load Reduction
Coliform | o/ 00mi) (MPN/day) | \ipNiday)
(MPN/100ml) y
ANUPOISON | 4 755494 159.8 49 = | 281E+12 | 8.60E+11 69%
Creek Q2
D 5
""(‘:’feg‘l’f” 28118 283.9 49 = | 7.98E+10 | 1.38E+10 83%

D. Recreational Impairment Analysis

The instantaneous enterococci water quality standard is used to determine attainment of the
recreational (primary contact) designated use. The following language is excerpted from the 2008
Final Water Quality Assessment Guidance Manual:

The enterococci instantaneous standard 104 per 100 ml applies when 2 or more samples per
month are not available to calculate a geometric mean. Where data are ot sufficient to
calculate a geometric mean, at least two exceedences and >10.5% of the total single samples

taken during the assessment period exceeding the instantaneous maximum bacteria standard for
primary contact recreation is impaired.

VDEQ collects enterococci bacterial samplesin Indian Creek at Chesapeake Boat Basin (station ID 7-
IND002.26). Therecreationa use current load for Indian Creek (CO1E-29-BAC) is estimated
volumetrically by the following equation:

Maximum Single Highest Enterococci Valuex Volume= Current Load

The recreational use allowable load for Indian Creek (CO1E-29-BAC) is estimated volumetrically by
the following equation:

Enterococci instantaneous standard Valuex Volume= Allowable Load (TMDL)

The highest recorded enterococci value for Indian Creek was at monitoring station 7-IND002.26,
where enterococci was measured at values greater than 800 cfu/100mL on October 28, 2004, as seenin
Table5.9.
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The load reduction for each standard is calculated utilizing a similar approach as used for the shellfish
reductions:

Current Load,.,, - AllowablelLoad = Load Reduction
Current Load,,,

The results for these calculations are shown in Table 5.10.

Table5.9 Summary of Monitoring Data for Enterococci at Indian Creek (7-1ND002.26)

Station 1D Period of Bacteria Total Minimum Maximum | Primary Contact
Record Constituent | Observations | (cfu/100 mL) | (cfu/100mL) | Violation Rate
7/2003 to .
7-IND002.26 10/2008 Enterococci 49 10 800 12%

Table5.10 Summary for the Recreation Use Impairment in Indian Creek

Impaired . Current L oad Wasteload Margin :
Water body V(():rt:sr)n € E;ﬁ?alni Load Allocation | Allocation (IfMdD aL) of I.f :O?IT cl:':i%dn
Segment (cfu/day) | (cfu/day) (cfu/day) Y Safety
Indian Creek -
- o
(CglAEC)Zg 2126%4 | Emerocoes | 170EH13| 221E+12 | 669E+08 | 221E+12| g 87%

5.2 Load Allocation

A comparison of the reductions based on geometric mean load and on the 90™" percentile load shows
that the 90™" percentile load is the critical condition. The 90" percentile criterion is most frequently
exceeded. Therefore the 90™ percentile loading is used to allocate source contributions and establish
load reduction targets among the various contributing sources that will yield the necessary water
quality improvements to attain the water quality standard.

The percent loading for each of source category is based on BST source assessment of the watershed
and the land use. These percentages are used to determine where load reductions are needed. The
loadings for each source are determined by multiplying the total current and allowable loads by the
representative percentage. The percent reduction needed to attain the water quality standard or
criterion is allocated to each source category. Thisisshown in Table 5.11A —5.11E for Indian Creek,
Tables5.12A —5.12E for Dymer Creek, Table 5.13 for Tabbs Creek, and Tables 5.14A & 5.14B for
Antipoison Creek. These tables are created to fulfill the TMDL requirements by ensuring that the
criterion is attained.




Table5.11A Reductiong/Allocations based upon 90" Per centile Standard: Indian Creek Main Stem

Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL

(Indian Creek Main Stem includes Pitmans Cove and Arthur Cove)

. Current L oad
Condemnation Fecal Allocation % Load MPN Allocation Reduction
Area Type of Total / day MPN / day Needed
L oad
wildlife 23% 4.16E+12 1.04E+12 75%
Indian Creek Main Human 65% 1.18E+13 0.00E+00 100%
Stem Livestock 3% 5.43E+11 0.00E+00 100%
016-057 Pets 9% 1.63E+12 0.00E+00 100%
Total 100% 1.81E+13 1.04E+12 94%

Table5.11B Reductions/Allocations based upon 90" Per centile Standard: Bar nes Creek
(tributary of Indian Creek)

Condemnation Fecal BS.T 0 SR Load_ Reduction
Area Type Allocation % L oad Allocation Needed
of Total Load | MPN / day MPN / day

wildlife 23% 1.36E+11 1.36E+11 0%

Human 65% 3.85E+11 1.58E+11 59%

Baronl‘zs_g?e" Livestock 3% 1.78E+10 1.78E+10 0%

Pets 9% 5.33E+10 5.33E+10 0%

Total 100% 5.92E+11 3.65E+11 38%

Table5.11C Reductions/Allocations based upon 90™" Percentile Standard: Henrys Creek
(tributary of Indian Creek)

BST
Condemnation Fecal Allocation % | Current Load Alllagztdion Reduction
Area Type of Total MPN / day Needed
MPN / day
L oad
wildlife 23% 7.18E+10 7.18E+10 0%
Human 65% 2.03E+11 1.04E+11 49%
Heg%sjog;’ek Livestock 3% 9.36E+09 9.36E+09 0%
Pets 9% 2.81E+10 2.81E+10 0%
Total 100% 3.12E+11 2.13E11 32%

Table5.11D Reductions/Allocations based upon 90™" Percentile Standard: Bells Creek
(tributary of Indian Creek)

Condemnation Fecal Allogtsi-lc-)n o Cﬁr;?t AIILgZIq Reduction
Area Type 0 0 ocation Needed
of Total Load| MPN/day MPN / day
wildlife 23% 4.02E+10 4.02E+10 0%
Human 65% 1.14E+11 6.38E+10 44%
B%'fé%rsefk Livestock 3% 5. 25E+09 5.25E+09 0%
Pets 9% 1.58E+10 1.58E+10 0%
Total 100% 1.75E+11 1.25E+11 28%
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Table5.11E Reductions/Allocations based upon 90" Per centile Standard: Long Creek
(tributary of Indian Creek)

. BST Current L oad .
Cond:rrner;atlon .'I:_%:] Allocation % L oad Allocation deeggtégn
of Total Load | MPN /day MPN / day

Wildlife 23% 1.38E+10 1.38E+10 0%

Human 65% 3.91E+10 1.07E+10 73%
L%”l%_((:);efk Livestock 3% 1.81E+09 1.81E+09 0%
Pets 9% 5.42E+09 5.42E+09 0%

Total 100% 6.02E+10 3.17E+10 47%

Table5.12A Reductiong/Allocations based upon 90" Per centile Standard: Dymer Creek Main Stem
(Dymer Creek Main Stem includes Johnson Creek and Chases Cove)

Condemnation Fecal BS.T 0 Surrent Loagl Reduction
Area Type Allocation % L oad Allocation Needed
of Total Load | MPN/day | MPN/day
Wildlife 22% 2.24E+12 8.25E+11 63%
Dymer Creek Human 26% 2.65E+12 0.00E+00 100%
Main Stem Livestock 11% 1.12E+12 0.00E+00 100%
016-024 Pets 41% 4.18E+12 0.00E+00 100%
Total 100% 1.02E+13 8.25E+11 92%

Table5.12B  Reductions/Allocations based upon 90" Per centile Standard: Ashley Cove
(tributary of Dymer Creek)

Condemnation Fecal BSO;I- Afl I%)czt;l;ljon Cﬁrrednt AIIL oaq Reduction
Area Type o of To oal ocation Needed
L oad MPN/day | MPN/day

Wildlife 22% 3.48E+10 3.48E+10 0%

Human 26% 4.11E+10 0.00E+00 100%
Ay o [ _Livestock 11% 1.74E+10 1.74E+10 0%
Pets 41% 6.48E10 6.48E10 0%

Total 100% 1.58E+11 1.17E+11 26%

Table5.12C Reductions/Allocations based upon 90™" Per centile Standard: Georges Cove
(tributary of Dymer Creek)

BST Allocation

Current

L oad

Cond:':] eréatlon ?%ael % of Total Load Allocation de elég[égn
L oad MPN/day | MPN/day
Wildlife 22% 4.00E+10 4.00E+10 0%
Human 26% 4,73E+10 0.00E+10 100%
Georaes Sv¢ [ Livestock 11% 2.00E+10 0.00E+00 100%
Pets 41% 7.46E+10 3.01E+10 60%
Total 100% 1.82E+11 7.01E+10 66%
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Table5.12D Reductions/Allocations based upon 90™" Percentile Standard: Hunts Cove
(tributary of Dymer Creek)

Condemnation Fecal BSO;I- Afl I_Igc?glon Ct' rr%nt A”L oad_ Reduction
Area Type o of To oa ocation Needed
L oad MPN/day | MPN/day

Wildlife 22% 3.85E+10 3.85E+10 0%

Human 26% 4.55E+10 0.00E+00 100%

Hgg?&%"e Livestock 11% 1.92E+10 0.00E+00 100%
Pets 41% 7.18E+10 6.65E+10 7%

Total 100% 1.75E+11 1.05E+11 40%

Table5.12E Reductions/Allocations based upon 90" Per centile Standard: L ees Cove
(tributary of Dymer Creek)

BST Allocation

Current

L oad

Cond:rrn er;latlon _Fl_)e/cpael % of Total L ocad Allocation Rﬁdet;gtégn
L oad MPN /day | MPN/day
wildlife 22% 1.17E+10 1.17E+10 0%
Human 26% 1.38E+10 0.00E+00 100%
Lgizggf Livestock 11% 5.84E+09 0.00E+00 100%
Pets 41% 2.18E+10 1.34E+10 39%
Total 100% 5.31E+10 2.51E+10 53%

Table5.13 Reductions/Allocations based upon 90" Percentile Standard: Tabbs Creek

Condemnation Fecal BSOT Allocation St Loaq Reduction
Area Type % of Total Load Allocation Needed
L oad MPN /day | MPN/day

wildlife 62% 6.88E+12 5.36E+11 92%

Human 18% 2.00E+12 0.00E+00 100%

Tanbs Creek | Livestock 12% 1.33E+12 0.00E+00 100%
Pets 8% 8.88E+11 0.00E+00 100%

Total 100% 1.11E+13 5.36E+11 95%

Table5.14A Reductions/Allocations based upon 90™" Percentile Standard: Antipoison Creek

Condemnation Fecal BSOJ- Afl I_Icgczt;l;;on Cll_J ”%m A”L oad_ Reduction
Area Type o of To oa ocation Needed
L oad MPN/day | MPN/day
Wildlife 30% 8.43E+11 8.43E+11 0%
o Human 66% 1.85E+12 0.00E+00 100%
Antipoison creek | Livestock 2% 5.62E+10 8.50E+09 85%
Pets 2% 5.62E+10 8.50E+09 85%
Total 100% 2.81E+12 8.60E+11 69%
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Table 5.14B Reductions/Allocations based upon 90" Per centile Standard: Davenport Creek
(tributary to Fleets Bay north of Antipoison Creek)

. BST Current L oad :

Cond'gner;atlon _IIZ_;elcpaeJ Allocation % L oad Allocation Rf,deléﬁtégn
of Total Load | MPN/day | MPN/day

wildlife 30% 2.39E+10 1.38E+10 42%

Human 66% 5.27E+10 0.00E+00 100%

pavenport &7k | Livestock 2% 1.60E+09 0.00E+00 100%

Pets 2% 1.60E+09 0.00E+00 100%

Total 100% 7.98E+10 1.38E+10 83%

The TMDL seeks to eliminate 100% of the human derived fecal component regardless of the allowable
load determined through the load allocation process Human derived fecal coliforms are a serious
concern in the estuarine environment and discharge of human waste is precluded by state and federal
law. According to the preceding analysis, small (Bells Creek and Ashley Cove) to large reductions
(Indian Creek, Dymer and Tabbs Main Stems) of the controllable loads (e.g. human, livestock, or pets)
are necessary to achieve the water quality standard for the condemnation areas. However, due to the
episodic listing and delisting patterns related to this condemnation, and to meet the intent of the Clean
Water Act, any human loads present should be eliminated from the system. Through an iterative
implementation of actions to reduce the controllable loads, subsequent monitoring may indicate that no
further reductions are necessary or that revisions in implementation strategies may be appropriate.
Continued violations may result in the process of Use Attainment Anaysis (UAA) for the waterbody
(see Chapter 6 for adiscussion of UAA). The alocations presented demonstrate how the TMDLSs
could be implemented to achieve water quality standards; however, the state reserves the right to
alocate differently, as long as consistency with the achievement of water quality standardsis
maintained.

A. Development of Wasteload Allocations

There is one permitted discharge for feca coliformin the watershed, the Kilmarnock Wastewater
Treatment Plant. Based on the maximum daily design flow of 0.5 MGD, A WLA of 2.68E+08

is assigned for this facility as noted in Table 5.15 below. The WLA isfor the operating outfall which
is currently outfall 001. If outfall 002 is ever corstructed, the single WLA of 2.68E+08 will be
applicable for that outfall aswell. Only one outfall isto be in operation at atime.

Table5.15 Kilmarnock WWTP Waste Load Allocation (WLA) for Outfalls 001 or 002.
(The receiving stream is an upper non-tidal tributary to the Indian Creek main stem condemnation.)

Design Fecal Total Daily Future AI::S;I Total Daily
Flow Design Coliform Load Growth Lere WLA for
(MGD) Flow Limit Outfall 001 Factor of Outfall 001 Kilmarnock
Outfall (mL/D) (Geomean) or 002 1% or 002 WWTP
001 or 002 (MPN/100ml) | (MPN/day) | (MPN/day) (MPN/year) (MPN/day)
0.5 1.89E+09 14 2.65E+08 | 2.65E+06 | 9.78E+10 2.68E+08
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5.3 Consideration of Critical Conditions and Seasonal Variation

EPA regulations at 40 CFR 130.7 (c)(1) require TMDLs to take into account critical conditions for
stream flow, loading, and water quality parameters. The intent of this requirement is to ensure that the
water quality of the waterbody is protected during times when they are most vulnerable.

Critical conditions are important because they describe the factors that combine to cause a violation of
water quality standards and will help in identifying the actions that may have to be undertaken to meet
water quality standards. The current loading to the waterbody was determined using a long-term
record of water quality monitoring (observation) data. The period of record for the data was 1984 to
2008. Theresulting estimate is quite robust.

A comparison of the geometric mean values and the 90" percentile values against the water quality
criteriawill determine which represents the more critical condition or higher percent reduction. If the
geometric mean values dictate the higher reduction, this suggests that, on average, water sample counts
are consistently high with limited variation around the mean. If the 90" percentile criterion requires a
higher reduction, this suggests an occurrence of the high fecal coliform due to the variation of
hydrological conditions. For this study, the 90™" percentile criterion is the most critical condition.
Thus, the final load reductions determined using the 90" percentile represents the most stringent
conditions and it is the reductions based on these bacterial loadings that will yield attainment of the
water quality standard. Seasonal variations involve changes in surface runoff, stream flow, and water
quality as aresult of hydrologic and climatologic patterns. Variations due to changes in the hydrologic
cycle as well as temporal variability in fecal coliform sources, such as migrating duck and goose
populations are accounted for by the use of the long-term data record to estimate the current load.

5.4 Margin of Safety

A Margin of Safety (MOS) isrequired as part of a TMDL in recognition of uncertainties in the
understanding and simulation of water quality in natural systems. For example, knowledgeis
incompl ete regarding the exact nature and magnitude of pollutant loads from various sources and the
specific impacts of those pollutants on the chemical and biological quality of complex, natural water
bodies. The MOS is intended to account for such uncertainties in a manner that is conservative from
the standpoint of environmental protection. A MOS is either numeric or implicit in the design of the
TMDL. Inthis TMDL the MOS is implicit in the conservative assumptions used in the load
calculations, such as using the worst case bacterial concentrations in current load calculations,
resulting in the highest and most protective percent reductions.

55TMDL Summary

To meet the water quality standards for both geometric mean and 90" percentile criteria, the TMDL for
each of the four Creeks must be defined for both the geometric mean load and the 90™ percentile load,
asrequired by USEPA. A future growth factor of 1% of the total TMDL was included as a Waste
Load Allocation to cover future construction of waste treatment facilities. The TMDL s for each creek
are summarized in the Tables 5.16A through 5.19B.
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Table5.16A TMDL Summary for Closuresin theIndian Creek Water shed (geometric mean)

(Indian Creek Main Stem includes Pittmans, Waverly, and Arthur Cove)

Waste L oad Load Mardi
Condemnation Pollutant TMDL Allocation Allo?:gtion a(:?m
Area Identified MPN / day | MPN/day (Future MPN / Day | Safety
Growth)
Indian Creek Fecal
Main Sterm Coliform 2.96E+11 2.96E+09 2.93E+11
Barnes Creek Fecal 1.04E+11 1.04E+09 1.03E+11
Coliform _
Henry's Creek Fecal 6.09E+10 6.09E+08 6.03E+10 =
y Coliform ' ' ' £
Fecal
Bells Creek Coliform 3.57E+10 3.57E+08 3.53E+10
Long Creek Fecal 6.89E+09 6.89E+07 6.82E+09
Coliform

Table5.16B TMDL Summary for Closuresin thelndian Creek Watershed (90th percentile)

(Indian Creek Main Stem includes Pittmans, Waverly, and Arthur Cove)

Waste L oad Lot -
Condemnation Pollutant TMDL Allocation Allo?:gtion ac:?m
Area Identified MPN / day MPN / day
MPN / day Safety
(Future Growth)
Indian Creek Fecal
Main Stem Coliform 1.04E+12 2.68E+08 1.04E+12
Barnes Creek Fecal 3.65E+11 3.65E+09 3.61E+11
Coliform ~
Henry's Creek Fecal 2.13E+11 2.13E+09 2.11E+11 =
y Coliform ' ' ' £
Fecal
Bells Creek Coliform 1.25E+11 1.25E+09 1.24E+11
Long Creek Fecal 3.17E+10 3.17E+08 3.14E+10
Coliform
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Table5.17A TMDL Summary Closuresin the Dymer Creek Water shed (geometric mean)
(Dymer Creek Main Stem includes Johnson Creek and Chases Cove)

Weaste L oad Lot ——
Condemnation Pollutant TMDL Allocation AIIoZZtion a(;?m
Area Identified MPN / day MPN / day MPN /day | Safety
(Future Growth)
Dymer Creek Fecal 2.36E+11 2.36E+09 2.34E+11
Main Stem Coliform
Fecal
Ashley Cove Coliform 3.35E+10 3.35E+08 3.32E+10 -
Georges Cove Fecal 2.00E+10 2.00E+08 1.98E+10 2
9 Coliform : : ) £
Fecal
Hunts Cove Coliform 3.00E+10 3.00E+08 2.97E+10
Fecal
Lees Cove Coliform 7.16E+09 7.16E+07 7.09E+09

Table5.17B TMDL Summary Closuresin the Dymer Creek Water shed (90th percentile)
(Dymer Creek Main Stem includes Johnson Creek and Chases Cove)

Waste Load L S—
Condemnation Pollutant TMDL Allocation Allo?:gtion a(;?m
Area Identified (MPN / day) MPN / day MPN /day | Safety
(Future Growth)
Dymer Creek Fecal
Main Stem Coliform 8.25E+11 8.25E+09 8.17E+11
Ashley Cove Cgﬁf%"’;'m 1.17E+11 1.17E+09 1.16E+11
Fecal o
Georges Cove . 7.01E+10 7.01E+08 6.94E+10 S
Coliform £
Fecal
Hunts Cove Coliform 1.05E+11 1.05E+09 1.04E+11
Fecal
Lees Cove Coliform 2.51E+10 2.51E+08 2.48E+10

Table5.18A TMDL Summary Closuresin the Tabbs Creek Watershed (geometric mean)

Waste L oad
Condemnation Pollutant TMDL GIIIDONCT:E;/ Alllc_)(é:?ion MOS
Area Identified (MPN / day) (Future MPN / day
Growth)
Tabbs Creek Fecal 1.53E+11 1.53E+09 1.51E+11 Implicit
abbs Cree Coliform . ) ) mplici

53




Table5.18B TMDL Summary Closuresin the Tabbs Creek Watershed (90th percentile)

Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL

Waste Load
Condemnation Pollutant TMDL GIFI,?\IC?I:%;/ AIII(_Jgg?ion Margin
Area Identified | MPN / da of Safet
U (Future MPN / day U
Growth)
Tabbs Creek Fecal 5.36E+11 | 5.36E+09 | 5.31E+11 | Implicit
Coliform

Table5.19A TMDL Summary Closuresin the Antipoison Creek Water shed (geometric mean)

Waste L oad Lo Margi

Condemnation | Pollutant TMDL Allocation e gl
oo Allocation of

Area Identified MPN / day MPN / day MPN / day | Safety

(Future Growth)
Antipoison Fecal -
Creek Coliform 2.96E+11 2.96E+09 2.93E+11 g
o
Davenport Fecal 3.94E+09 3.94E+07 3.90E+09 £
Creek Coliform

Table5.19B TMDL Summary Closuresin the Antipoison Creek Water shed (90th percentile)

Weaste Load Load Varai
Condemnation | Pollutant TMDL Allocation AIIo?::tion ac:?'”
Area Identified MPN / day MPN / day
MPN / day | Safety
(Future Growth)
Antipoison Fecal ~
Creek Coliform 8.60E+11 8.60E+09 8.51E+11 5
Q.
Davenport Fecal £
Creek Coliform 1.38E+10 1.38E+08 1.37E+10

6.0 TMDL Implementation

The goa of the TMDL program is to establish a three-step path that will lead to attainment of water
quality standards. The first step in the process is to develop TMDLs that will result in meeting water
quality standards. This report represents the culmination of that effort for the bacteriaimpairmentsin
the Indian, Dymer, Tabbs, and Antipoison Creeks watersheds. The second step isto develop a TMDL
implementation plan. The fina step is to implement the TMDL implementation plan and to monitor
water quality to determine if water quality standards are being attained.

Following approval of a TMDL report by EPA, measures should be taken to reduce pollution levelsin
the waterbody. These measures, which can include the use of better treatment technology, the
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installation of best management practices (BMPs) and designation of No Discharge Zones (NDZ), are
implemented in an iterative process that is described along with specific BMPs in the implementation
plan. The process for developing an implementation plan has been described in the recent “TMDL
Implementation Plan Guidance Manual”, published in July 2003 and available uponrequest from the
DEQ and DCR TMDL project staff or at http://www.deg.state.va.us/tmdl/implans/ipguide.pdf . With
successful completion of implementation plans, Virginiawill be well on the way to restoring impaired
waters and enhancing the value of this important resource. Additionally, development of an approved
implementation plan will improve a locality's chances for obtaining financial and technical assistance
during implementation.

6.1 Staged I mplementation

In general, Virginiaintends for the required reductions to be implemented in an iterative process that
first addresses those sources with the largest impact on water quality. For example, in agricultural
areas of the watershed, the most promising management practice is livestock or horse exclusion from
waterbodies. This has been shown to be very effective in lowering fecal coliform concentrationsin
waterbodies, both by reducing the fecal deposits themselves and by providing additional riparian buffer
to the stream. Other remedia measures which should be considered in these watersheds are pasture
management and manure composting facilities.

Protecting existing riparian zones is an inexpensive way to reduce runoff to the impaired water-bodies
and will reduce the input of fecal coliform and enterococci bacteria. The Chesapeake Bay Act requires
100 fedt of riparian buffer area around Bay watersheds. Education programs for water-front ownersin
both urban and rural settings along these streams regarding the importance of maintaining riparian
buffers would be beneficial.

In both urban and rural areas, reducing the human fecal loading from failing septic systems should be a
primary implementation focus because of its health implications. This component could be
implemented through education on septic tank pump-outs as well as a septic system repair/replacement
program and the use of alternative waste treatment systems. I n sewered areas, reducing the loading
from leaking sewer lines could be accomplished through a sanitary sewer inspection and management
program.

The loadings contributed by domestic pets may be reduced through pet waste education programs,
“Scoop the Poop” stations in public areas where dogs are often walked which feature trash receptacles
and baggies for cleaning up after pets, pet waste composters for pet owners and veterinary clinics, and
septic systems for kennels.

In waterbodies with significant boat traffic, the designation of a No Discharge Zone may effectively
reduce bacterial loads to the impaired segments. A No Discharge Zone in the Lynnhaven River in
Virginia Beach, VA., resulted in portions of the estuary being re-opened for shellfish harvesting for the
first timein over 70 years.

The iterative implementation of BMPs in the watershed has several benefits:

1. It enables tracking of water quality improvements following BMP implementation through follow-
up monitoring;
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2. It provides a measure of quality control, given the uncertainties inherent in TM DL loading
calculations.

3. It provides a mechanism for developing public support through periodic updates on BMP
implementation and water quality improvements;

4. It helps ensure that the most cost effective practices are implemented first; and
5. It allows for the evaluation of the adequacy of the TMDL in achieving water quality standards.

Watershed stakeholders will have opportunity to participate in the development of the TMDL
implementation plan. Specific goals for BMP implementation will be established as part of the
implementation plan development.

6.2 Link to ongoing Restoration Efforts

Implementation of this TMDL will contribute to o going water quality improvement efforts aimed at
restoring water quality in the Chesapeake Bay. Tributary strategies have been developed for state-wide
water quality improvements and for the Chesapeake Bay. Up-to-date information on tributary strategy
development can be found at http://www.sir.state.va.ug/I nitiatives/WaterQuality/. There are also local
organizations such as the Northern Neck Land Conservancy, Northumberland Association of
Progressive Stewardship, in addition to the Northern Neck Soil and Water Conservation District
(SWCD —asubsidiary of DCR). These groups will be especially helpful during the IP phase in order
to form partnerships to facilitate communication regarding ort going water-quality improvement efforts
and reductions in bacteria levels.

6.3 Reasonable Assurance for |mplementation

A. Follow-Up Monitoring

VDH-DSS will continue sampling at the established bacteriological monitoring stations in accordance
with its shellfish monitoring program. VADEQ will continue to use data from these monitoring
stations and related ambient monitoring stations to evaluate improvements in the bacterial community
and the effectiveness of TMDL implementation in attainment of the general water quality standard.

B. Regulatory Framework

While section 303(d) of the Clean Water Act and current EPA regulations do not require the
development of TMDL implementation plans as part of the TMDL process, they do require reasonable
assurance that the load and wastel oad alocations can and will be implemented. Additionally,

Virginia s 1997 Water Quality Monitoring, Information and Restoration Act (WQMIRA or the “Act”)
directs the State Water Control Board to “develop and implement a plan to achieve fully supporting
status for impaired waters’ (Section 62.1-44.19.7). The Act also establishes that the implementation
plan shall include the date of expected achievement of water quality objectives, measurable goals,
corrective actions necessary and the associated costs, benefits and environmental impacts of addressing
the impairments. EPA outlines the minimum elements of an approvable implementation plan in its
1999 “Guidance for Water Quality-Based Decisions: The TMDL Process.” The listed e ements include
implementation actions/management measures, timelines, legal or regulatory controls, time required to
attain water quality standards, monitoring plans and milestones for attaining water quality standards.
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Once developed, DEQ intends to incorporate the TMDL implementation plan into the appropriate
Water Quality Management Plan (WQMP), in accordance with the Clean Water Act’s Section 303(e).
In response to a Memorandum of Understanding (MOU) between EPA and DEQ, DEQ aso submitted
adraft Continuous Planning Process to EPA in which DEQ commits to regularly updating the
WQMPs. Thus, the WQMPs will be, among other things, the repository for al TMDLs and TMDL
implementation plans developed within ariver basin.

C. Implementation Funding Sour ces

One potential source of funding for TMDL implementation is Section 319 of the Clean Water Act.
Other funding sources for implementation include the U.S. Department of Agriculture’s Conservation
Reserve Enhancement and Environmental Quality Incentive Programs, the Virginia State Revolving
Loan Program, the Virginia Agricultural Best Management Practices Cost Share Program, the
Chesapeake Bay Restoration Fund, the Virginia Environmental Endowment, the National Fish and
Wildlife Foundation, and the Virginia Water Quality Improvement Fund. The TMDL Implementation
Plan Guidance Manual contains additional information on funding sources, as well as government
agencies that might support implementation efforts and suggestions for integrating TMDL
implementation with other watershed planning efforts.

D. Addressing Wildlife Contributions

In some waters for which TMDLs have been developed, water quality source identification indicates
that even after removal of al of the sources of bacteria (other than wildlife), the stream may not attain
standards under all flow regimes at al times. However, neither the Commonwealth of Virginia nor
EPA is proposing the elimination of wildlife to allow for the attainment of water quality
standards. Thisis obviously an impractical and wholly undesirable action. While managing over-
populations of wildlife remains as an option to local stakeholders, the reduction of wildlife or changing
of a natural background condition is not the intended goal of a TMDL.

Based on the above, EPA and Virginia have developed a TMDL strategy to address the wildlife issue.
The first step in this strategy is to develop areduction goal. The pollutant reductions for the interim
goal are applied only to controllable, anthropogenic sources identified in the TMDL, setting aside any
control strategies for wildlife. During the first implementation phase all controllable sources would be
reduced to the maximum extent practicable using the staged approach outlined above. Following
completion of the first phase, DEQ would re-assess water quality in the stream to determine if the
water quality standard is attained. This effort will also evaluate if the technical assumptions were
correct.

If water quality standards are not being met, a special study called a Use Attainability Analysis (UAA)
may be initiated to reflect the presence of naturally high bacterialevels due to uncontrollable sources.
The outcomes of the UAA may lead to the determination that the designated use(s) of the waters may
need to be changed to reflect the attainable use(s). To remove a designated use, the state must
demonstrate 1) that the use is not an existing use, 2) that downstream uses are protected, and 3) that the
source of bacterial contamination is natural and uncontrollable by effluent limitations and by
implementing cost-effective and reasonable best management practices for non-point source control (9
VAC 25-260-10). All site-specific criteria or designated use changes must be adopted as amendments
to the water quality standards regulations. Watershed stakeholders and EPA will be able to provide
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comment during this process. Additional information can be obtained at
http://www.deq.state.va.uswgs/WQS03AUG. pdf

7.0 Public Participation

During development of the TMDL for the Indian, Dymer, Tabbs, and Antipoison Creeks watersheds,
public involvement was encouraged through a public participation process that included public
meetings and stakeholder meetings.

The first technical advisory committee and public meetings were held on September 29, 2008. A basic
description of the TMDL process and the agencies involved was presented and a discussion was held
regarding the source assessment input, bacterial source tracking, and load calculations. Public
understanding of and involvement in the TMDL process was encouraged. Input from these meetings

was utilized in the development of the TMDL and improved confidence in the allocation scenarios and
TMDL process. There were 9 public comments received. The TMDL load allocations were presented
during the second public meeting held on November 14, 2008. There were 7 public comments
received. The public meetings were advertised in the local media, signs advertising the meeting were
placed at high access road intersections in the watershed for two weeks before the meeting, and email
invitations were sent to local government and stakeholders.
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8.0 Glossary

303(d). A section of the Clean Water Act of 1972 requiring states to identify and list water bodies that
do not meet the states' water quality standards.

Allocations. That portion of receiving water’s loading capacity attributed to one of its existing or
future pollution sources (nonpoint or point) or to natural background sources. (A wasteload allocation
[WLA] isthat portion of the loading capacity allocated to an existing or future point source, and a load
allocation [LA] is that portion allocated to an existing or future nonpoint source or to natural
background levels. Load allocations are best estimates of the loading, which can range from reasonably
accurate estimates to gross allotments, depending on the availability of data and appropriate techniques
for predicting loading.)

Ambient water quality. Natural concentration of water quality constituents prior to mixing of either
point or nonpoint source load of contaminants. Reference ambient concentration is used to indicate the
concentration of a chemical that will not cause adverse impact on human health.

Anthropogenic. Pertains to the [environmental] influence of human activities.

Bacteria. Single-celled microorganisms. Bacteria of the coliform group are considered the primary
indicators of fecal contamination and are often used to assess water quality.

Bacterial sourcetracking (BST). A collection of scientific methods used to track

sources of fecal contamination.

Best management practices (BM Ps). Methods, measures, or practices determined to be reasonable
and cost-effective means for alandowner to meet certain, generally nonpoint source, pollution control
needs. BMPs include structural and nonstructural controls and operation and maintenance procedures.
Biosolids. Also known as Sewage dudge, is the name for the solid, semisolid, or liquid materias
removed during the treatment of domestic sewage in a treatment facility. Biosolids include, but are not
limited to, solids removed during primary, secondary, or advanced wastewater treatment, scum,
domestic septage, portable toilet pumpings, Type |11 marine sanitation device pumpings, and sewage
sludge products. When properly treated and processed, sewage sludge becomes "biosolids’ which can
be safely recycled and applied as fertilizer to improve and maintain productive soils and stimulate
plant growth.

Clean Water Act (CWA). The Clean Water Act (formerly referred to as the Federal Water Pollution
Control Act or Federal Water Pollution Control Act Amendments of 1972), Public Law 92-500, as
amended by Public Law 96-483 and Public Law 97-117, 33 U.S.C. 1251 et seg. The Clean Water Act
(CWA) contains a number of provisions to restore and maintain the quality of the nation’s water
resources. One of these provisions is section 303(d), which establishes the TMDL program.
Concentration. Amount of a substance or material in a given unit volume of solution; usually
measured in milligrams per liter (mg/L) or parts per million (ppm).

Contamination. The act of polluting or making impure; any indication of chemical, sediment, or
biological impurities.

Cost-share program. A program that alocates project funds to pay a percentage of the cost of
constructing or implementing a best management practice. The remainder of the costsis paid by the
producer(s).

Critical condition. The critical condition can be thought of as the “worst case” scenario of
environmental conditions in the waterbody in which the loading expressed in the TMDL for the
pollutant of concern will continue to meet water quality standards. Critical conditions are the
combination of environmental factors (e.g., flow, temperature, etc.) that results in attaining and
maintaining the water quality criterion and has an acceptably low frequency of occurrence.
Designated uses. Those uses specified in water quality standards for each waterbody or segment
whether or not they are being attained.
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Domestic wastewater. Also called sanitary wastewater, consists of wastewater discharged from
residences and from commercial, institutional, and similar facilities.
Drainage basin. A part of aland area enclosed by atopographic divide from which direct surface
runoff from precipitation normally drains by gravity into areceiving water. Also referred to asa
watershed, river basin, or hydrologic unit.
Existing use. Use actually attained in the waterbody on or after November 28, 1975, whether or not it
isincluded in the water quality standards (40 CFR 131.3).
Fecal Coliform. Indicator organisms (organisms indicating presence of pathogens) associated with the
digestive tract.
Geometric mean. A measure of the central tendency of a data set that minimizes the effects of
extreme values,
GI S. Geographic Information System. A system of hardware, software, data, people, organizations and
institutional arrangements for collecting, storing, analyzing and disseminating information about areas
of the earth. (Dueker and Kjerne, 1989)
Infiltration capacity. The capacity of a soil to allow water to infiltrate into or through it during a
sorm.
Interflow. Runoff that travels just below the surface of the soil.
L oading, Load, L oading rate. The total amount of material (pollutants) entering the system from one
or multiple sources; measured as arate in weight per unit time.
Load allocation (LA). The portion of a recelving waters loading capacity attributed either to one of its
existing or future nonpoint sources of pollution or to natural background sources. Load allocations are
best estimates of the loading, which can range from reasonably accurate estimates to gross allotments,
depending on the availability of data and appropriate techniques for predicting the loading. Wherever
possible, natural and nonpoint source loads should be distinguished (40 CFR 130.2(g)).
L oading capacity (L C). The greatest amount of loading a water body can receive without violating
water quality standards.
Margin of safety (MOS). A required component of the TMDL that accounts for the uncertainty about
the relationship between the pollutant loads and the quality of the receiving water body (CWA section
303(d)(1)©). The MOS is normally incorporated into the conservative assumptions used to develop
TMDLs (generally within the calculations or models) and approved by EPA either individualy or in
state/EPA agreements. If the MOS needs to be larger than that which is allowed through the
conservative assumptions, additional MOS can be added as a separate component of the TMDL (in this
case, quantitatively, aTMDL =LC =WLA + LA + MOS).
Mean. The sum of the values in a data set divided by the number of values in the data set.
Monitoring. Periodic or continuous surveillance or testing to determine the level of compliance with
statutory requirements and/or pollutant levels in various media or in humans, plants, and animals.
Narrative criteria. Non-quantitative guidelines that describe the desired water quality goals.
Nonpoint sour ce. Pollution that originates from multiple sources over arelatively large area. Nonpoint
sources can be divided into source activities related to either land or water use including failing septic
tanks, improper animal-keeping practices, forest practices, and urban and rural runoff.
Numeric targets. A measurable value determined for the pollutant of concern, which, if achieved, is
expected to result in the attainment of water quality standards in the listed waterbody.
Point sour ce. Pollutant loads discharged at a specific location from pipes, outfalls, and conveyance
channels from either municipal wastewater treatment plants or industrial waste treatment facilities.
Point sources can aso include pollutant loads contributed by tributaries to the main receiving water
waterbody or river.
Pollutant. Dredged spoil, solid waste, incinerator residue, sewage, garbage, sewage dudge, munitions,
chemical wastes, biological materials, radioactive materials, heat, wrecked or discarded equipment,
rock, sand, cellar dirt, and industrial, municipal, and agricultural waste discharged into water. (CWA
section 502(6)).
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Pollution. Generally, the presence of matter or energy whose nature, location, or quantity produces
undesired environmental effects. Under the Clean Water Act, for example, the term is defined as the
man-made or mantinduced alteration of the physical, biological, chemical, and radiological integrity of
water.
Privately owned treatment works. Any device or system that is (a) used to treat wastes from any
facility whose operator is not the operator of the treatment works and (b) not a publicly owned
treatment works.
Public comment period. The time allowed for the public to express its views and concerns regarding
action by EPA or states (e.g., a Federa Register notice of a proposed rule-making, a public notice of a
draft permit, or a Notice of Intent to Deny).
Publicly owned treatment works (POTW). Any device or system used in the treatment (including
recycling and reclamation) of municipal sewage or industrial wastes of aliquid nature that is owned by
a state or municipality. This definition includes sewers, pipes, or other conveyances only if they
convey wastewater to a POTW providing treatment.
Raw sewage. Untreated municipal sewage.
Receiving waters. Creeks, streams, rivers, lakes, estuaries, ground-water formations, or other bodies
of water into which surface water and/or treated or untreated waste are discharged, either naturally or
in mart made systems.
Riparian areas. Areas bordering streams, lakes, rivers, and other watercourses. These areas have high
water tables and support plants that require saturated soils during all or part of the year. Riparian areas
include both wetland and upland zones.
Riparian zone. The border or banks of a stream. Although this term is sometimes used
interchangeably with floodplain, the riparian zone is generally regarded as relatively narrow compared
to afloodplain. The duration of flooding is generally much shorter, and the timing less predictable, in a
riparian zone than in ariver floodplain.
Runoff. That part of precipitation, snowmelt, or irrigation water that runs off the land into streams or
other surface water. It can carry pollutants from the air and land into receiving waters.
Septic system. An on-site system designed to treat and dispose of domestic sewage. A
typical septic system consists of atank that receives waste from a residence or business
and adrain field or subsurface absorption system consisting of a series of percolation
lines for the disposal of the liquid effluent. Solids (Sludge) that remain after
decomposition by bacteriain the tank must be pumped out periodically.
Sewer. A channel or conduit that carries wastewater and storm water runoff from the source to a
treatment plant or receiving stream. Sanitary sewers carry household, industrial, and commercial
waste. Storm sewers carry runoff from rain or snow. Combined sewers handle both.
Slope. The degree of inclination to the horizontal. Usually expressed as aratio, such as 1:25 or 1 on
25, indicating one unit vertical rise in 25 units of horizontal distance, or in adecimal fraction (0.04),
degrees (2 degrees 18 minutes), or percent (4 percent).
Stakeholder. Any person with a vested interest in the TMDL development.
Surface area. The area of the surface of awaterbody; best measured by planimetry or the use of a
geographic information system.
Surface runoff. Precipitation, snowmelt, or irrigation water in excess of what can infiltrate the soil
surface and be stored in small surface depressions,; a major transporter of nonpoint source pollutants.
Surface water. All water naturally open to the atmosphere (rivers, lakes, reservoirs, ponds, streams,
impoundments, seas, estuaries, etc.) and all springs, wells, or other collectors directly influenced by
surface water.
Topography. The physical features of a geographic surface area including relative elevations and the
positions of natural and mar made features.
Total Maximum Daily Load (TMDL). The sum of the individual wasteload allocations
(WLAS) for point sources, load allocations (LAS) for nonpoint sources and natural
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Background, plus a margin of safety (MOS). TMDLSs can be expressed in terms of mass per time,
toxicity, or other appropriate measures that relate to a state’s water quality standard.
VADEQ. Virginia Department of Environmental Quality.
VDH. Virginia Department of Health.
Virginia Pollutant Dischar ge Elimination System (NPDES). The national program for
issuing, modifying, revoking and re-issuing, terminating, monitoring, and enforcing
permits, and imposing and enforcing pretreatment requirements, under sections 307,
402, 318, and 405 of the Clean Water Act.
Wasteload allocation (WL A). The portion of areceiving waters' loading capacity that is allocated to
one of its existing or future point sources of pollution. WLAS constitute a type of water quality-based
effluent limitation (40 CFR 130.2(h)).
Wastewater. Usually refers to effluent from a sewage treatment plant. See also Domestic wastewater.
Wastewater treatment. Chemical, biological, and mechanical procedures applied to an industrial or
municipal discharge or to any other sources of contaminated water to remove, reduce, or neutraize
contaminants.
Water quality. The biological, chemical, and physical conditions of awaterbody. It is a measure of a
waterbody’ s ability to support beneficial uses.
Water quality criteria. Levels of water quality expected to render a body of water suitable for its
designated use, composed of numeric and narrative criteria. Numeric criteria are scientifically derived
ambient concentrations developed by EPA or states for various pollutants of concern to protect human
health and aguatic life. Narrative criteria are statements that describe the desired water quality goal.
Criteria are based on specific levels of pollutants that would make the water harmful if used for
drinking, swimming, farming, fish production, or industrial processes.
Water quality standard. Law or regulation that consists of the beneficial designated use or uses of a
waterbody, the numeric and narrative water quality criteria that are necessary to protect the use or uses
of that particular waterbody, and an antidegradation statement.
Watershed. A drainage area or basin in which all land and water areas drain or flow toward a central
collector such as a stream, river, or lake at alower elevation.
WQIA. Water Quality Improvement Act.

9.0 Citations

Bacterial Source Tracking Analyses to Support Virginia s TMDLSs: Shellfish Stations. December 2004.
Map Tech Inc. in cooperation with New River Highlands RC & D. Blacksburg, Virginia

US EPA Shellfish Workshop Document (2002).

VA DEQ 1998 303(d) List of Impaired Waters.
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10.0 Appendices

Appendix A Growing Area 016: Shoreline Sanitary Survey and Condemnation Notices
Growing Area 017: Shoreline Sanitary Survey and Condemnation Notices

Appendix B Supporting Documentation and Water shed Assessment
Appendix C Water Quality Data
Appendix D 1) Codeof Virginia 862.1-194.1 Obstructing or contaminating state

waters.
2) 33 CFR Volume 2, Parts 120 to 199. Revised as of July 1, 2000
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Appendix A:

o
i o’ g é
(
COMMONWEALTH of VIRGINIA
Department af Heaih
RANDOLPH L GORADON, MO, MPH, PO BOX 2048
COMMIZEMONER RAICHMOMND, WA 23218 TOD 1-800-828-1120

NOTICE AND» DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 57, INDIAN CREEK

EFFECTIVE 5 MARCH 1997

Pursuant to Title 28.2, Chepter 8, §§28.2-803 through 28.2-808, §32.1-20, and §9-6.14:4.1, B.16 of
the Code of Firginia!

L2 The “Notice and Diescription of Shellfish Area Condemnation Number 57, Indian Creek,”
effective 13 March 1996, is cancelled effective 5 March 1997,

2 Condemned Shellf sh Area Number 57, Indian Creck, is established, effective 3 March 1997,
and shall consist af areas A, B, and C described below. Ag to areas A and C, it shall be
unlawful for amy person, firm, or corporation to take shellfish from hese areas for any
purpose, excepl by permit granted by the Marine Resources Commission, as provided in
Section 28.2-810 of the Code of Virginia, Asto arca B, it shall be unlawful for any person,
firm or corporation to taxe shellfish from this area, for any purpose. The boundaries of the
area are shown on map titled “Indian Creek, Condemned Shellfish Area Wo. 57, 5 March
1997 which is part of this notice.

i The Departrment of Health will receive, consider and respond to petitions by any interested
person at any lime with respect to reconsideration or revision of this order,

BOUNDARIES OF CONDEMNED AREA NUMBER 57

A, The condemned area shall include all of that portion of Pitmans Cove and its mibutaries lying
upstream of a line drawn from Marine Resoarces Commission survey marker “A-M™ due
south to the opposite shore.

B. The condemned area shall include all of that portion of the Indian Creek tributary leading 1o
the Town of Kilmarnock lying upstream of a line drawn due south from: the fourth point of
land on the north shore upstream from the westernmost point of Warehouse Point.

WIRCINIA
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Shellfish Area Condemnation
Nuraber 57
Page Twao

C. The condemned apea shall include all of that porticm of Indian Cresk anc its tributaries lyving
upstream of the lire drawn between Marine Besources Commission survey markers “Boy"
and “Conway;™ but shall exclude the area described in Part B

Becemmended by:
éﬁ}zzplmcmr. Division of Shellfich Samitation

Ordered by: %_M e Gotlospe ety
Stzte Health Commissioner ATy Date
‘-—ﬁ.o".;i";d
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COMMONWEALTH of VIRGINIA

Department of Health
RANDOLFH L, GORDOM, 8.0, M.F.H, Office of Water Programs PHONE (804) T86-F937
CORMIIESI0MER Divisian af Shellfish Sanitation FAX (804] 706-5567
1500 Ease Maln Street, Suive 109

Richmond, Virgirmin 27219-5615

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 57, INDIAN CREEK

EFFECTIVE 27 February 1998
Pursuant to Title 28,2, Chapter 8, §§28.2-803 through 28.2-808, §32.1-20, and §9-6.14:4.1, B.16 of
the Cade of Firginia:

1. The "Notice and Description of Shellfish Area Condemnation Number 57, Indian Creek,”
effective 5 March 1997, is cancelled effective 27 February 1998,

Ful

Condemned Shellfish Area Number 57, Indian Creek, is established, effective 27 February
1998, and shall consist of areas A, B, and C descrited below. As to areas A end C, it shall
be unlawful for any person, firm, or corporaton tc take shellfish from these areas for any
purpose, except by permit granted by the Merine Resources Commission, as provided in
Section 28.2-810 of the Code of Virginia. As to area B, it shall be unlawful for any person,
firm or corporation to take shellfish from this area, for any purpose. The boundaries of the
area are shown on map titled “Indian Creek, Condemned Shellfish Area No. 57, 27 February
1998™ which is part of this notice,

3. The Department of Healta will receive, consider and respond to petitions by any interested
person at any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMINED AREA NUMBER 57

A.  The condemned area shall include all of that portion of Pitmans Cove and its tributaries
lying upstream of a Ene between Marine Resources Commission survey markers “D-M" and
HC_MI!':'

B.  The condemned area shall include all of that portion of the Indian Creek tributary leading

to the Town of Kilmarnock lying upstream of a line drawn due south from the Fourth point
of land on the north shore upstream from the westernmost point of Warchouse Point.

WRCEN |4
CHEPARTMENT
O HEALTH
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Shellfish Area Condemnagion
Number 57
Page Two "

C. The condemned area shall include all of that portion of Indian Creek and its tributaries lying
upstream of the linz drawn between Marine Resources Commission survey markers “Boy™
and “Conway;" but shall exclude the arca described in Part B.

Recommended by: W W

Director, Division of Shellfisa Sanftation

Ordered by M CeJ. M—m—q 2] ”ﬁ?

State Health Commissioner Date

SIGNED PURSUANT T0
AUTHCRITY VESTED 1M

DEPUTY HEALTHCO
Ay §2.1-20-01:2; CODE OF VA
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e
COMMONWEALTH of VIRGIINIA

Depariment of Health
F 2 BOX 2448
RICHMOND, VA 23218 TOD 1-B00-223-1120

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 57, INDIAN CREER

EFFECTIVE 21 JUNE 1999

Pursuant to Title 28.2, Chapter 8. §528.2-803 through 28.2-808, §12.1-20, and §9-6.14:4.1, B.16 of
the Code of Virginia:

1. The “Notice and Description of Shellfish Area Condemnation Number 57, Indian Creek,”
effective 19 February 1999, is cancelled effective 21 June 1993,

2. Condernned Shellfish Area Mumber 57, Indian Creek, is established, effective 21 June 1999,
and shall consist of areas A, B, C and D described below. As to areas A, C and D, if shall
be unlawful for any person, ficm, or cocporation to take shellfish from this area for any
purpase, except by permit granted by the Marine Resources Commission, as provided in
Section 28.2-810 of the Code of Firginia. As to area B, it shall e unlawful for any person,
firm or corporation to take shellfish from this area, for any purpose. The boundaries of the
area are shown on map titled “Indian Creek, Condemned Sheflfish Area No, 57, 21 June
1999 which is part of this notice,

3. The Department of Health will seceive, consider and respond to petitions by any interested
perscn at any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMBER 57

A The condemned area shall include all of that pertion of Indian Crzek and its tributanies lying.
upstrzam of a line drawn from Marine Resources Commission survey marker “Kil" due east
w0 the oppasite shore and downstream of the line described in Part B.

B. The tondemned area shall include all of that portion of the Indian Creek tributary leading
ta the Town of Kilmamock lying upstream of a line drawn due south from the fourth point
of land on the north shore upstream from the westernmaost point of Warchouse Point

. The condemned area shall include all of that portion of Waverly Cove and its tribusgries
lying upstream of a line drawn between Marine Resources Commussion survey markers
“Kil” and * ‘Boy.”
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Shellfizh Area Condemnation
Mumber 57
Page Two

L. The condemned area shall include all of that portion of Pitmans Cove and its tribuaries
lying upstream of a line drawn from Marine Resources Commission survey marker “A-M™
due south o the opposite shore.

o )
Recommendad by Q’f{f/f i fif—?mf;iw%

Director, Divisicn of Shellfish Sanittion

7
Ordered by: ,{E Sopot i e L § D oM .:-:-fﬁ?)’f‘-‘f
.f’ﬁ.plfu ng State. Meglth Commissioner Diate
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§ %y

""wzii'{;’:-p;?f
COMMONWEALTH of VIRGINIA

Department of Health

E, AMNNE PETERSON, M., M.PH P B
STATE HEALTH COMMIZEIONER RICHMOMD, VA 23214 TOD 1-B0-A28-11.20

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
MUMBER 57, INDIAN CREEK

EFFECTIVE 14 JULY 2000

Puesuant to Tite 282, Chapter 8, §528.2-803 through 28.2-808, §32.1.20, and §%-6.14:4.1, B.16 of the
Code of Virginia:

L. The *Notice and Description of Shellfish Area Condemmation Mumber 57, Indian Creek,” effective
21 June 1999, is cancelled effective 14 July 2000,

2. Conderaned Shellfish Area Number 57, Indian Creek, is established, effective 14 July 2200, and
shall consist of areas A, B and C described below. As to areas A anc B, it shall be unlawful for any
person, firm, or corporation to take shellfish from these areas for any purpose, except by permit
granted by the Marine Resources Commission, as provided -n Section 28.2-810 of the Code of
Firginia. As to area C, it shall be unlawfal for any person, firm or corporation to take shellfish from
this area, for any purpose. The boundaries of the area are s1own on map titled “Indizn Creek,
Condernned Shellfish Area Wumber 57, 14 July 2000" which is part of this notice.

3, The Department of Health will receive, consider and respond 1o petitions by any interested person
at any tme with respect to reconsideration or revigion of this order

BOUNDARIES OF CONDEMNED AREA NUMBER 57

AL The condemned area shall include all of that portion of Indian Creek and its tributaries lving
upstream of 1 line drawn from Marine Fesources Commission survey marker “TRAV."” through

the westernmost peint of plat #10724 to the opposite shore and downstream of the line described
in Part C,

B. The condemned area shall include all of that portion of Pitmans Cowve and its tributaries lyving
upstream of o line drawn from Marine Pesources Commission survey marker "Tumner" westesly
to the prominent point of land on the opposite shore,

C. The condefiged area shall include 2l of that portion of the Indian Creek tributary leading 1o the
Town of Kilmarmock lying upstream of 2 line drawn due south from the: fourth point of land on the
north shore upstream from the westernmost point of Warchouse Point

Recommended by: ﬁ?ﬂ’(‘r /‘fﬂa—aﬂﬁwﬁ;

Director, Division of Shellfish Sanitatfon

&
\ssicmer 7 Date
VIRCES LA
VDH:=
O HEALTH

Feoiia T Py il i Erreiromssrdd’
wwww.vdh.state.va.us

Ordered by:
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VIRGINMIA DEPAREMENT OF HEALTH

INDIAN CREEK

CONDEMNED SHELLFISH AREA NUMBER 57

14 JULY 2000
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COMMONWEALTH of VIRGINIA  pgro

Deparrment of Health

E. ANME PETERSON. b0, MF.H. PO BOX 2448
STATE HEALTH COMMSSIONER AMHMOND, YA 23218 TOD 1-300-828-1120

NOTICE AMND DESCRIFTION OF SHELLFISH AREA CONDEMNATION
NUMEER £7, INDIAN CREEK

EFFECTIVE 30 NOVEMBER 2000

Pursuant to Title 2%.2, Chapter 8, §528.2-803 through 28.2-R08, §32.1-2), and §9-6.14:4.1, B.16 of the
Code of Firgiaia:

1. The “Notice and Description of Shellfish Area Condemnation Number 57, Indian Creek,” effective
14 July 200, is cancelled effective 30 Movember 2000,

2. Condemned Shellfish Area Numker 57, Indian Creek, is established, effective 30 November 2000,
and shall consist of areas A and B described below. As tooarea A it shall be unlawful for any
person, firm, or corporation to take shellfish from this area for any purpose, except by pe-mil
granted by the Marine Resources Commission, as provided in Section 28.2-810 of the Code af
Firginia. As to area B, it shall be unlawful for any person, firm or corporation to take shel fish from
this arca, for any purpose. The oundaries of the area are shown on map titled “Indian Craele,
Condemned Shellfish Area Number 57, 20 Movember 20007 which is part of this notice.

3 The Department of Health will receive, consider and respond to petitions by any interestad person
at any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMBER 57

A The condemned area shall include all of that portion of Indian Creek and its tributares lying
upstrezm of a line drawn from Mzrine Resources Commission survey marker “Tumer” easterly to
the prominent point of land on the opposite shore and downseream of the line described i Part B

B. The condemned area shall includz all of that portion of the Indian Creek tributary leading to the
Town of Kilmamaeck lying upstream of a line drawn due south from the fourth point of land on the
north shore upstreamn from the westernmost point of Warehouse Point.

Recommended by _%}LL
a_,gdm'm. Division of Saellfish Sanitation

Ordered by: e Ao bore

Sutle Healith 1s510nEr Date.

WIRGINES
DHEPARTMENT
AF HEALTH

Prigiy Seng ooms gl s el
www. vdh. statle,. va. us
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RETRAR O BT
05 Jg.lnLl | PM & 26
COMMONWEALTH of VIRGINIA
Deparsmone af Health
DIVISION OF SRELEFTSHE SANITATION P ROd-B54.T4ET
109 Corvenos Sireset, Roowm 61 4-0 Fa: Sisl-dne7400

Richmond, W4 23219

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMMNATION
NUMBER 016-057, INDIAN CRERK

EFFECTIVE 1 JANUARY 2005

Pursunnl to Title 23,2, Chopter 8, §§28.2-833 through 28.2-808, §32.1.2C, and §96.14:4.1, B.16 of the
Code of Virginia.

1. The “Motice and Deseription of Shellfish Area Condemnation Number 57, Indian Creek,”
effective 30 November 2000, is cancelled effactive 28 Tamery 2005,

2 I'he “MNotice of Establishment and Descripion of Sensonally Condemned Shellfish Aren at
Marian Facility Designation M-174, Morthumberland County,” cffective 13 April 1989 is |
cancelled affective 28 Javary 2002, |

3. Condemnesl Sleelllish Area Mumber 016-057, shown as Sections &, B, C, D, and E, is
eatabdished, effective 28 Junury 2605, As s Soctions A, B, C, nad D, 9 shall be unlswiul for
iy person, firm, or corporation to fake shellfish from this area fo- any purpose, except by
permut gracted by the Maring Regources Commiission, as providec, i Section 28.2-810 of the
Crde af Fisginda, As to Section B, ® shall be unlawtul for sy person, firm or coporation (ot
shellfish from this area, for any puraose. The bowndaries of these seeticns are shown on the msp
tithed *Indimn Creck, Condenmed Shellfish Avea Nusiber 016-057, 28 January 2005 which is
pard of this notice,

4. The scnsonal shellfish condemnation apes Numnber 016-057 shown as Section M1 is heroby
eatablished, ¢fMective | Apnl 2005, and shall remain i force annsally thereafier for the period
begimiing the frst day of Apnl through the last day of October nartil reszinded, T8 is wolwwlul
for any person, firm or corporation w take shellfish from these arcas dusing such perod for any
purpise, excepl by permit granted by Mosine Resources Commission, s provided in §28.2-810
of the Code of Firginia. The boundary of this section is shown on the map titled *Indian Creek,
Condemned Shellfish Avea Mumber 016057, 28 Janusry 2005" which &5 part of this notice.

& The Deperiment of Health will receive, consider and respond fo petitions by any mterested
person ot any time with respect to reconsidesation or revision of s order.

‘f;’D fmrm\"l
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Condamnad Shaifish Area W16-087
Paga 2

BOUNDARIES OF CONDEMMNED AREA NUMBER 016057

A The condemned area shall include all of that portion of Indian Creek and il tributaries lying

wpstrenm of w line drawn between lstindelongitude map coordingte {37741 34,67 -T6720°5 3.4
und mip coardinate (37°41'32.7" TG 20245, b |:1|.'|ul.|.i||.g the area defined as Section E

B, e condemned arca sholl include all of thit portion of Bells Creck and its dributaries |yving

upstream of a line drawn between latindelongitde map coordingte (3741'25.0° -T6°20°10.3%)
and map coordinate (37°41'21,2°,-Ta" 20004, 7).

C. The condemacd arca shisll melude all of that pertion of Henrys Creek and ils iributarics Lying
upstream of a line deavn betvwesn latiiude longitude map coordinete (37°41°21.17,-76° 1932.7"%
and miap coordinate (37741254 <1954 97, a5 well o= all of that portion of Barmnes Creck
aind i0's tributaries lying upsireamn of a line dravn between latitudeAongg itude map coordinate
(37°41'10.8",-76°18'47 87) and map coordinate (37°41'19.4" -76° 1826.2).

I, The condemned srea shall include sl of that portion of Long Creek and s tributaries lying
upsiream of a line drawn between latitude/longitude map coordinate (37°41'20,5%,-T6"20046.0")
and map coordinate {37°41"1 88" ~T6°20°25 (7).

E. The condemned area shall include all of that portion of Indian Creek and its tributaries bring
upstrzam of a line deawn between latilude/lomgitede map coordinate (37°42°16.9" -T6°2 120.5")
and map coordinate (3774214, 2" -T2 1°21.3")

MI.  The condemmed arca shall include sl of that portion of Indiun Creek lying inland of a line drawn
herween latiludeTongitode mup coordmate (3 7°4130.0" -76°20'306.2") and map codrdinate
(37741724, -7 67201 19.8").

3

F

"'_.-"::'.- S

Recommendod by ' ey et ——
. Ditector, Division af Shellfish Sanitation
i
o 3 .
Owdered Tiy: e | '-‘-—'1.. e n"-’..-"f» B ]

State Health Conumessioner Drate
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COMMONWEALTH of VIRGINLE®
Department of Health

DIVISTON OF SHELIFISH SANTTATION Ph: 804-864-7487
109 Governor Steeef, Room 614-B Fax: B04-864-T481
Richmond, WA 23119

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMMNATION
NUMBER 016-057, INDMAN CREEK

EFFECTIVE 13 DECEMEER 2006

Pursuant to Title 28.2, Chapter B, §§28.2-803 through 28.2-808, §32.1-20, and §9-6.14:4.1, B.16 of the Code
of Virginia,

L. The “Motice and Deseription of Shelifish Area Condemmation Murrber 016057, Indian Creek,”
effiective 28 Janwary 2005, is cancelled effective 13 December 2006,

2. Condemnied Bhellfish Arca Number i116-057, shown as Sections A, B, C, ), E, and F, i eatablighad,
effective 13 December 2006. As to Sections A, B, C, D, and E, it shall be uniawful for any perscn,
firm, or corporaison to take shelifish E-nmmmnamsﬁqlurmﬂmnmhrptmummhyh
Mmimﬂmmﬂﬂmmnmwmﬁ&sﬁmiﬁ.mlﬂufm%qfﬁm.mm
Section F, it shall be unlawful for any persan, firm or corporation 1o take shelifish from this area, for
uny purpase. The boundaries of thess ameas are shown on the mep stled “Indian Creek, Condemned
Shellfish Arca Number 016-057, 13 Decensber 2006™ which is part of this notice.

3, The seasonal shellfish condemnation area Number 016-057 shown as Section M1 is hersby
established, effective 1 April 2007, and shell rematn in foree anmally theveadfter for the period
beginning the first day of April through the last day of October untd rescinded. It is unlawful for any
person. firm o corporation o take shellfish from these areas during such period for any purpose,
except by permit granted by Marine Resousces Commission, as provided in §28.2-810 of the Codle of
Firginga. The boundary of this ares & shown on the map titled “Indian C-eek, Condemned Shellfish
Area Number 016-057, 13 December 2006” which is part of this nctice,

4. The Department of Health will receive, consider and respond to petitions by any interested person at
wny time with respect W reconsideration or revision of this order,
EOUNDARIES OF CONDEMNED AREA NUMBER 016-057
A The condemned area shall include that portion of Indian Creek and its tributaries lying upstream cf

line drawn between latitude/longitude map coordinate (37°41'34.6" -76°200'52 4") and map
coordirate (37°41°35.1",-76°20/39.4"); but excluding the area defined as Section F.

B. The condemred area shall include thet port-on of Bells Creek and its tribuntaries lying upstream of a
line drewm between Iatitudelongitude map soordinate (37°41725.0" -76°20°10.3") and map
coordinate (37°41'21.2" -T6°20004.7%).
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C. The condemned area shall nclude all of Bemes Creck and its tribucaries ying upstream of a ling
drawn Setween latitude / longitude map coordinate (37°41729.4" -75°19'27.1") and map coordinaie
(A7"4125.4" -T6" 1925, 7"}, as well as well as upstream of a line drawn between latitude / longitude
map coordinate (37°41'10.7" -T6* 1847 5"y and map coordinate (37°41°19.4" -76%18'26.2%).

D, The condemned area shall nclude all of Long Creck end its wibutasies lying upstream of a line
dravm ‘etwesn latitude/longitude map coordinate (37°41'20,5",-76720'45.9") and map coordinate
(3741°1B.B" ~T6= 20 5.0"),

E. The condemned srea shall include that portion of Henrys Creek and lis irbutaries lying upstream of a
line drawn between laitudelongitude map coordinate (37°41°30.7",-76°19'3 5.2") and map
coondinate (3774 1'29.4" 76" 19'27.3").

E. The condemned area shall include that portion of Indian Cresk and its trizutaries lying upstream of 2
line dravn between latitude’Tongitode map coordinate (37°42°1 7.0 -76%21'20.4%) and map
coondinate (A7°42'14, 2" -7672 121,37},

Ml.  The seasonally condemned area shall include that portion of Indian Creek lving inland of a line drawn
between latitideongitide map coondinate (37741°30.0",-76°20'36.17) and map coordinate
(37°41 24,97 -T6= 207200

Direetor, Division of Shelliish Sanitafon

Ordered by: Wiy A | ePanrle YA
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COMMONWEALTH of VIRGINIA
Department of Health
DIVISION OF SHELLFISH SANITATION Ph: B04-BE4-7457
109 Governor Street, Room 614-B Fax: 804-B64-7481

Richmond, WA 23219

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 016-057, INDIAN CREEK

EFFECTIVE 28 DECEMRBER 2007

Pursnant to Title 28,2, Chapter 8, §528.2-803 through 28.2-808, §32.1 -20, and §2.2-4002, B.16
of the Code of Firginia.

1. The “Notice and Description of Shellfish Area Condemnation Number 016-057, Indian
Creck,” effective 13 December 2006, is cancelled effective 28 December 2007,

2. Condemned Shellfish Area Number 016-057, shown as Sections A, B and C. is
established, effective 28 December 2007, As to Sections A and B, it shall be unlawful for
any person, firm, or corporation to take shellfish from these areas for any purpose, except
by permit granted by the Marine Resources Commission, as provided in Section 28.2.810
of the Code of Firginia. As to Section C, it shall be unlawful for any parson, firm or
cofporation to take shellfish from this area, for any purpose. The boundaries of these
areas are shown on the map titled “Indian Creek, Condemned Shellfish Area Number
016-057, 28 December 2007 which is part of this notice.

3. Seasonally Condemned Shellfish Area Number 015-05 7, shown as Section M1 is
established, effective 1 April 2008, and shall remain in foree annually thereafier for the
period beginning the first day of April through the last day of October until rescinded, It
is unlawful for any person, firm or corporation to take shellfish from this arca during such
period for any purpose, except by permit gramted by Marine Resources Commission, as
provided in §28.2-810 of the Code of Firginia. The boundaries of this area are shown on
the map titled “Indian Creek, Condemned Shellfish Area Number 016-057, 28 December
2007 which is part of this notice.

4, The Department of Health will receive, consider and respond to petitions by any
interested person at any time with respect to reconsideration or revision of this ordes,

BOUNDARIES OF CONDEMNED AREA NUMBER 016-057
A The condemned area shall include that portion of Indian Creek and its tributaries lying

upstream of a line drawn between latitude / longitude map coordinate (37°41'55.0",
-76°2(/53.7") and map coordinate (37°1 SL4"-T6°21'01.2"); but excluding the ares

defined as Section
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B. The condemned area shall include that portion of Pittmans Cove and its tributaries lving
upstream of a line drawn between latitude / longrtude map coordinate (37°41'33,2",
-76°21'07.8") and map coordinate (37°41'32.4",-76°21'03.8"),

C. The condemned area shall include that portion of Indian Creek and its tributarics lying
upstream of a line drawn between latitude longitude map coordinate (37°42'] .0n,
=76°21"20.4™) and map coordinate (37°42'1 4,27 -7502]'2] A,

MI.  The seasonally condemned ares shall include that portion of Indian Cresk lving inland of

a line drawn between latitude / longitude map coordinate (37°41'30.0",-76°20°36.1") and
map coordinate {31""41'24.9',—-?6“20'21}.0")_

Recommended by: _éé(:(‘

Ordered by:

Director, Division of ShellfisK Sanitation

@&g {:g‘ %ﬁ-’—-— I Ef:[’::&/éw”

State Health Commissionear
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COMMONWEALTH of VIRGINIA
Depariment of Health
RANGOLPH L. GORDON, M.DL MPH. P O BOX 2443
COMMESSIONER RICHMOMD, VA 23218 TOO 1-B00-E28-1120

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMEER 24, DYMER CREEK

EFFECTIVE 5 MARCH 1997

Pursuant to Title Z8.2, Chapter 8, §§28.2-802 through 28.2-808, §32.1-20, and §9-6.14:4.1, B.16 cf
the Code of Firginia.

1. The *Motize and Description of Shellfish Area Condemnetion Number 24, Dymer Creek.”
effective a March 1995, is cancelled effective § March (997,

2 Condemned Shellfish Area Murmber 24, Dymer Creek, is established, effective 5 March 1997,
It shall be unlawful for any perscn, firm, or corporation to take shallfish from area #24 for any
purpose, except by permit granted by the Marine Resources Commission, as provided in
Section 25.2-810 of the Code of Firgfnia, The boundaries of the area are shown on map titled
“Dymer Creek, Condemned Shellfish Area Number 24, 5 March 19977 which is part of this
notice.

Lak

The Department of Health will receive, consider and respond to petitions by any interested
person &t any time with respect to reconsideration or revision of this order,

BOUNDARIES OF CONDEMNED AREA NUMBER 24

A The sondemned area shall include all of Dymer Creek and its trébutaries lying upstream of a
Iine drawn between Marine Resources Commission survey markers “Flex™ and "Cove.”

E. The condernned area shall include all of Georges Cove and its tributaries lying upstream of'a
line drawn from a point locatad 626 feet (straight line distamce) upstream from Marine
Resources Commission survey marker “ Whiegar™ due east to the opposite shore,

Recommended by: 73’%}“&.
‘}“rﬂ,Direclm, DivisiofTof Shellfish Sanitation

Ordered by A
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COMMONWEALTH of VIRGINIA

Depariment of Health
PO BOX 2448
RICHWOMND, YA 23218 TDE 1-80C-828-1120

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 24, DYMER CREEK

EFFECTIVE 19 FEBRUARY 1999
Pursuant to Title 28.2, Chapter 8, §5282-803 through 28.2-808, §32.1-20, and §9-6.14:4.1, B.16 of
the Code af Virginia,

1. The “Notice and Description of Shelfish Area Condemnation Number 24, Dymer Creek,”
effective 27 February 1998, is cancelled effective 19 February 1999,

b

Condemnzd Shellfish Area Number 24, Dymer Creek, is estublished, effective 19 Februasy
1995, It shall be unlawful for any person, firm, or corporation ta take shellfish from area 424
for any purpose, except by permit granted by the Marine Resources Commission, as provided
in Section 28.2-810 of the Code of Firginia. The boundaries o the area are shown on map
titled “Dymer Creek, Condemned Shellfish Area Number 24, |9 February 1999" which is
part of this notice.

3 The Depactment of Health will receive, consider and respond to petitions by any interested
person at any time with respect to reconsideration or revision af this order.

BOUNDARIES OF CONDEMNED AREA NUMBER. 24

A The condemned area shall include all of Dymer Creek and its tributaries lying upstream of
& line drawn between Marine Resousces Commission survey markers “Flex”™ and “Cove.”

B. The condemmed area shall inclede al of that portion of Johnsons Cove and its tributaries
lying upstream of a line drawn through the upstream boundary cf plat #2938 to the oppositz
share.

| &t The condemned area shall include al’ of Hunts Cove and its tributaries lying upstream of a
line drawn from the northeast comer of plat #8571 due east-west to the opposite shores.

L. The condemned area shall include all of Georges Cove and its tributaries lying upstream of
a line drawn from a point located 626 feet (straight line distarce)) upstream from Marine
Resources Commission survey marker “Whiegar™ due east to the opposite shore,
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Shellfish Area Condemnation
Mumber 24
Page Two

B The zondemned arca shall include all of that portion of Ashiey Cove and its tributaries lyving
upstream of a line drawn due south from the southeasternmost point of land on the western
shore of Ashley Cove to the opposite shore.

Becommenced by: M ('._,/ Mfﬁ!

Director, Division of 8 hellfish Sanitation

Ordered by: ﬁ%& T ,f:r 2. ﬁ‘?_.-{;ﬂ-—* @D wen
c?mg Smt@ﬁca]ﬂr Commissioner Diate
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COMMONWEALTH of VIRGINIA

Department of Health

F O BOX 2444
RIGHMORMD. VA 23278 TOD 1-300-B2E-1120

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 24, DYMER CREEK

EFFECTIVE 21 JUNE 1999

Pursuant to Title 28.2, Chapter 8, §528 2-803 through 28.2-80%, £32.1-20, and §9-6.14:4.1, B.16 of
the Code of Firginia.

l. The “Motice and Deszcription of Shelifish Area Condemnation Number 24, Dymer Creck,™
effective 19 February 1999, is cancelled effective 21 June 1999,

2, Condemned Shellfish Area Mumber 24, Dymer Creek, is e=tablizhed, effective 21 June 1999,
It skall be unlawfisl for any person, “irm, or corporation to take shellfish from area 24 for
any purpase, except by permit granted by the Marine Respurces Commission, as provided
in Section 28.2-810 of the Code of Firginia, The boundaries of the area are shown on map
titled “Dymer Creek, Condemned Shellfish Area Number 24, 21 JTune 1999 which is part

of this nofice.

i The Depa-tment of Health will renei'xe: consider and respand to petitions by anv interested
person at any time with respect to rezonsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMBER 24

The condemned =rea shall include all of Dymer Creck and its tributar-es lying upstream of a lins
drawn between Marine Besources Commission survey markers “Flex” and “Cove.”

: E ' ; £,
Recommenced by: 34’{‘{"; arr—
Director, Division of Shellfish #anitation

¥

f‘ f-"r‘-_ .-'f F

Ordered by: /i /j TS c £ AT ) ! .:-,f'#. o
" Acting State Health Commissioner
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Department of Health
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E. ANME PETERSON, M.D., M.P.H. F O BOX 2448

STATE HEALTH COMMISSIONER RICHMOND. VA 23218 TDD 1-800-B28-1120

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 24, DYMER CREEK

EFFECTIVE 14 JULY 2000

Pursuant to Title 28.2, Chapter 8, §528.2-803 through 28.2-808, §32.1-20, and §9-6.14:4.1, B.16 of the
Cade af Virginia,

The “Notice and Description of Shellfish Area Condemnation Number 24, Dymer Creek,”
effective 21 June 1999, is cancelled effective 14 July 2000.

Condemned Shellfish Area Number 24, Dymer Creek, is established, effective 14 ] uly 2000. It
shall be unfawful for any person, firm, or corporation to take shellfish from area #24 for any
purpose, except by permit granted by the Marine Resources Commission, as provided in Section
28.2-810 of the Code of Virginia. The boundaries of the area are shown on map titled “Dymer
Creek, Condemned Shellfish Area Number 24, 14 July 2000” which is part of this notice.

The Department of Health will receive, censider and respond to petitions by any interested
person at any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMBER 24

The condemned area shall include all of Dymer Creek and its tributaries lying upstream of a line

drawn betwreen Marine Resources Commission survey markers “Flex” and “Cove.”

The condemned area shall include all of Lees Cove and its tributaries lying upstream of a line

drawn from the first point of land on the western shore upstream from Marine Resources
Commission survey marker “Tip" southeasrerly to the point of land on the opposite shore.

The condernned area shall include all of Georges Cove znd its tributaries lying upstream of a line

drawn from a point located 626 feet (straight line distance) upstream from Marine Resources
Commission survey marker “Winegar™ due east to the opposite shore.

Recommended by: »%(fj' cf wan-%ﬂf_

Director, Division of Shellfish Sanitation

Ordered by: P’% it }‘4772:‘ 377 ML) P {ﬁs"’/@wﬁ)

(Riafe Health Cefmmissioner 7 Date
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NOTICE AND DESCRIFTION OF SHELLFISH AREA CONDEMNATION
NUMBER 16-24, DYMER CREEK

EFFECTTVE 6 JANUARY 2004

Pursuant t> Title 28.2, Chapter 8, §§28.2-803 through 28 2-808, §12.1-20, and 59-6.14:4.1, B.16 of
the Code of Virginia.

1. The “Notice and Description of Shellish Area Condemnation Nurmber 24, Dvmer Creek,”
cffective 14 July 2000, is cancelled effective 6 January 2004,

2, The “Notice of Establishment and Description of Seasonally Condemned Shellfish Area ar
Marina Facility Designation M-62, Lancaster County,” effective 13 April 1989 is cancelled
effective 6 January 2004,

3, Cenderrned Shellfish Arca Number 16-24, Dymer Creek, is established, effective 6 January
2004. It shall be unfawful for any person, firm, or corporation to take shellfish from ares
number 16-24 for any purpose, except by permit granted by the Marine Resources
Commission, as provided in Section 28_2-810 of the Cogle of Virginia. The boundaries of the
arca are shown on map titled “Dymer Creck, Condemned Shellfish Area Number 16-24, €
January 2004 which is part of this notice.

4, The Department of Health will receive, consider and respond to petitions by any interested
pesson 2t any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMEER 16-24

A, The condemned arca shall include all of Dymer Creck and its tributaries lying upstream of a
linc drawn between latitude/longitude map coordinate (37°40°29.3" -76°21°17.9") and map
codinate (3741 8.8°-T6°21'19.7").

B, The comndernned area shall include 1l of Lees Cove and its tributaries lying upstream of a
lire: drawn between latitude/Tongitude map coordinate (37°40'26,27,-76°20'15.0") and map
coordinate (37740'24 6", -TE20009.8,
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Shelfish Cendemned Araa Mumber 16-24
Pape 2

2

The condemned area shall inclede all of Georges Cove and its tributaries lying upstreem ofa
lice drawn between latitude/longitude map coordinate (37°39'56.5" -76°21'07.8") and map
coordinate 374001, 1",-76°21°00.2").

D, The condemned area shall inchude all of Johnson Creck and its tibutaries lying upstresm ofa
lie drawn between latitude/longitude map coordinate (3 7%40'29 27 -76°21'04.77) and map
coordinate (37°40'3 1.8" -76°20'59,9"),

Recommended by; ﬁ[’

Director, Division of Shellfish Sani

Orikeinit by @'QL_.—@J—— 12418 s 3

State Health Comm:ssioner Date
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COMMONWEALTH of VIRGINIA

Department of Health
DFFISION OF SPELLFTSH SANTTATTON Fh: BlM-B84-MET
| 6% Giovener Sireet, Moom & | 4-00 Fax - AE4-ME1

Richmued, Wi 21210

NOTICE AND DESCRIFTION OF SHELLFISH AREA CONDEMNATION
NUMBER 016-024, DYMER CREEK

EFFECTIVE 28 JANUARY 2005

Pursuant to Title 28.2, Chapter 8, §§28.2-803 through 28,2-808, §32.1-20, and §9-6.14:4.1, B.16
of the Codfe af Firginda,

I The “Motice and Description of Shellfish Area Condemnation Mumber 016-024, Dymer
Creek,” effective 6 January 2004, is cancelled offective 28 Jamuary 2005,

L

Condemaed Shellfish Area Munber 01 6-024, shown as Sections A, B, C, Dand E, is
established, effective 28 January 2004, Tt shall be unbvwful for nny person, firm, or
corporation to take shellfish from these sections for aty purpase, except by permit
granled by the Marine Resources Commuszion, a3 provided in Section 28,.2-810 of the
Code af Firginia, The boundarizs of these sections ave show on De map titled “Dymer
Creek, Condemned Shellfish Ares Mumber 016-024, 28 January 2005 which is part of
this notice,

4, The Departrment of Health will receive, consider and respond to petitions by any
intercsied person at any time with respect to reconsideration or rev ision of this order,

BOUNDARIES OF CONDEMSED AREA NUMBER Cl6-024

A, The condemned area shall include all of Dymer Creek and its iribwcaries Iying upstream
of £ line drawn between latidelongi ude map coordinate (3 740'014.7",-T6°21'05.7%)
and map coosdinate (37°40°21 8" -TH°2¥55.8),

B. The condemnied avea shall include all of Hunts Cove and its tmibutanies bying wpatream of
a line drawn between latitede/ longitude map coordinate (37T240'20.4",-7620'37.0") and
map coordinste (37024.9% e 200208 (),

C. The condemned area shall include all of Lees Cove and its tributaries ying upstream of
a line drewn between latitude/longitude map coordinate (37°20°20.2",-76720'15,0) and
map coordinate (37°40°24.6", - TE 2008 8" ).
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Shelish Condamned seaa B16-024
Page 2

. The condemned arca shall include all of Ashleys Cove and its tributaries lving upsiream
of & line drawn between latitude/longitude map coordinate (375395147, -T6°20°37.47)
and map coordinate (37°3952.67.-T672034. 1™

E. The condemned area shall inclwde all of Georges Cove and ils tributaries bying upstream
of & line drawn Between latitudelongituds: map coordinate {37°39°56.4" -76%2 |07 _8%)
and map cogrdinate (37740001, 17,-76%21"00.2").

» -~ .
s t A
Recommended key: ’ ! x}{{;’;{ o
- , Dircetor, Division of Shellfish Sanitation
|"'. - =y i _T_ ;
Oedered by: — ?":r) - : “‘-:'} e Oty a1
State Health Cormimissioner " Date
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REGISTRAR UF RECLLATIONS:
06 DEC -4 AMIC: 23

B

COMMONWEALTH of VIRGINIA

Deparimenit of Health
INVISION OF SHELE FISH SANITATION Pl 504-H64- 7487
108 Goversar Street, Room 614-8 Femc: B04-864-T45]
Richmand, VA 23219

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 0#16-124, DYMER CREEK

EFFECTIVE 13 DECEMBER 2006

Pursuant tc Title 28,2, Chapter 8, §§28 2-803 thromgh 28 2-R08, 532.1-20), and 89-5.14:4.1, B.16
of the Codle of Firginia.

L. The “Nofice and Description of Shellfish Area Condemnation Number 016-024, Dymer
Creel,” effective 28 January 2005, is cancelled effective 13 December 2008,

2. Condemeed Shellfish Area Nummber (M 6-024, shown as Sectons &, B, C, I, E end F, i3
established, effective 13 December 2006. It shall be unlawful for any person, firm, or
corparation to take shellfish from theee areas for any purpose, except by permit granted
by the Marine Resources Comtrissior, as provided in Section 28.2-810 of the Code of
Firginia. The boundaries of these arens are shown on the map titfled “Dymer Creak,
Condemred Shellfish Area Number 046-024, 13 December 2006™ which is part of this
TotsGe,

4, The Deperiment of Health will seceive, consider and respond to petitions by any
interestec person at any time with respect to reconsideration or revision of this order,

BOUNDARIES OF CONDEMNED AREA NUMBER i016-024

A The condemned area shall include that portion of Dymer Creek and its tributaries lying
upsTeam of & line drawn berween lati-ude/longitude map coordinate ( 37°40'30.1",
-T6°21'24.6") and map coordinate (37240729, 7 -76°21'18.27).

B. The condemned area shall include that partion of Hunts Cove and its tributaries lying
upstream of a line drawn between latinde/longitude map coordinate (37°40°20.6",
-76"20'37.0") and map coordinme (37°40'24.9% -76°20'29.0").

s The condsmned area shall inchude tha! portion of Lees Cove and it tributaries hying
upsirearm of & line drawn between latinudelongitude map coordinae (37240°26.27,
-76°20'15.07) end map coordinase (377°40"24.6" - T6"20009 8",

VDH:

Peceteg 1y brem gredt bpunt Liadrvimipeant
wwows vl vingiminp e shelliish
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Shalifah Corsamnation S015-024
Page 2

D. The condemned area shall include all of Johnson Creck and its tributaries lying upstream
of a line drawn between latitude/longitude map coordinate [37°42°26.5" -76°2 ] 093"
and map coordinate (37°40°23 4",-TE*20'57.97),

E. The condemned area shall include that portion of Georges Cove and its tributaries lying
upstream of a line drawn between latitude/longitude map coordirate (37°39'56.4",
~16°21'07.8") and map coordinate (3 7°4001.1" -76°21'00.2"),

F. The condemned area shall include all of Chases Cove and its tributaries lying upstream

of a line drawn between latitude/longitude map coordinate [37°4030.1%,-76°21'24.6™)
and map coordinate (37°40°'18.9",-T6°21"'19.5™).

Recommended by: m’: C&&é#
Director, Division of Shellfish S&hitation %

=L
—

\ | | ¢ o
Ordered by: A Lot i~ Tt ZiiLe
State Heafth Commissioner Da
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RECISTRAH oF REHL &g

07 DEC 14 PH 2: 3,

R
COMMQONWEALTH of VIRGINIA
Department of Healih
DIVISTON OF SHELL FISH SANITATION Fh: Bi4-864-7487
109 Govemar Strect, Room 614-B Fax: 8(4-564-7481

Richmand, WA 23219

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 0156-024, DYMER CREEK

EFFECTIVE 28 DECEMBER 2007

Pursuant to Title 28.2, Chapter 8, §§25.2-803 through 28 2-808, §32.1-20, and §2.2-4002, B.16
of the Code of Virginia,

1. The *Notice and Description of Shellfish Ares Condemnation Number 016-024, Drvmer
Creek,” effective 13 December 2006, is cancelled effective 28 December 2007,

.5 Condemned Shellfish Area Number 016-024, shown as Sections A, B, C, and D, is
established, effective 28 December 2007. Tt shall be unlawful for any person, firm, or
corporation to take shellfish from these aress for any purpese, except by permit granted
by the Marine Resoypees Commission, as provided in Section 28.2-810 of the Cade of
Virginia, The boundaries of these areas are shown on the map titled “Dymer Creek,
Condemned Shellfish Area Number 016-024, 28 December 2007 which is part of this
notice,

3, The Department of Health will receive, consider and respond to petitions by any
interested person at any time with respect 10 reconsideration or revision of this order,

BOUNDARIES OF CONDEMNED AREA NUMBER 016-D24

A, The condemned area shall include that porticn of Dymer Creek and its tributaries Iving
upstream of a line drawn between latrtude/longitude map coordinate (37°40'30. ] e
-76°21'24.6") and map coordinate (37°40°29.7",.76°21'18.27),

B. The condemned area shall include all of Chases Cove and its fributaries lving upstream of
a line drawn between latitade/longitude map coordinate (37°40'30, 1".-76°21'24.6") and
map coordinate (37°40°18.9" -76°21 "19.5"),

C. The condemned area shall include that portion of Lees Cove and its tributarics lying

upstream of a line drawn between latitude/longitude map coordinate (3740126.2",
-76°20'15.0") and map coordinate (37°40°24.6" -T6°20'09.8"),

MIRGEMIA
D LEPARTMENT

CIF HEALTH

Poastes e Kawy vl Yoo o iy
wwwvdh. virginga, gov/shelifish
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Shaliial Condamnaticos #015-024
Page 2

D. The condemned area shall include all of Johnson Creek and its tributaries lying upstream
of a lins drawn between latitude/longitud e map coordinate (37°40°26.5" -76°2109.3")
and map coordinate (37°40°23.4" -76°20'57.8™).

Recommended by: jf[

Director, Division of Shell fish Sanitftion

Ordered by: \@.ﬂén{ @lm—ﬂ_w £ a(’m-:-?

State Health Cﬂﬂhﬂisrxiﬂnﬂr Dt
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Virginia Department of Health

Dymer Creek
Condemned Shellfish Area 016-024
28 December 2007
i TED 1500 3,000
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e A
COMMONWEALTH of VIRGI ‘
Deparument of Health ':-___;E!_I :
RAMDOLFH L. GORDON, N.D., MLP.H. Office of Water Programs PHOME (804; T86-7937

COMMISSIDNER Divizion af Shellfish Sanitation FAJ [R04] TRE-5507
I500 East Maiw Street, Swite 109
Richeond, Firginie 2327 9-7635

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 24, DYMER CREEK

EFFECTIVE 27 FEBRUARY 1998

Pursuant to Title 28.2, Chapter 8, §§28.2-803 through 28 2-808, §32.1-20, and §9-6.14:4.1, B.16 of
the Cade of Firginia.

1. The *Motice and Description of Shellfish Area Condemnation Wumber 24, Dymer Creek,”
effective 5 March 1997, is canczlled effective 27 February 1993,

2, Condzmned Shellfish Area Number 24, Dymer Creek, is established, effective 27 Feruary
1998, It shall be unlawful for any person, firm, or corporation to take shellfish from area #24
for amy purpose, except by permit grarted by the Marine Resources Commission, as provided
in Section 28.2-810 of the Code of Vivginia. The boundaries of the area are shown on map
titled “Drymer Creek, Condemned Shellfish Area Number 24, 27 February 1998” which is
part cf this notice,

The Department of Health will receive, consider and respond to petitions by any interested
person al any time with respect to reconsideration or revision of this order.

Rad

BOUNDARIES OF CONDEMNED AREA NUMBER 24

A The condemned area shall include all of Dymer Creek and its tributaries lying upstream of
a line drawn between Marine Rasources Commission survey markers “Flex" and *Cove.®

B. The condemned area shall incluce all of Georges Cove and its tributaries lying upstream of
& ling dravwn from a point locatzd 626 fieet (straight line distance) upstream from Marine
Resources Cormmission survey marker "Whiegar™ due eas: to the apposite shore.

-
8

WIRCANLA
DERA RTIAENT
OF HEALTH

Frisfot lirg Fowsand Fouss Fyrironmenl
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Shellfish Ares Condemnation
Number 24
Page Two ™"

C. 'll'he condemned area shall inclede all of Hunts Cove and its tributaries lying upstream of a
line drawn from the northeast comer of plat #8571 due east-west o the opposite shores.

Recommenced by: M&{J -W

_ Director, Division of Shellfish Sanftation

Ordered by, Cﬁ-«'{u Sﬂrﬂ\—f:é"‘*ﬂ*—« s lfr?/‘%“'

State Health Commissioner r

SIGNED PURSUANT TO
AUTHORITY VESTED i
DEPUTY HEALTH COMMISSIONER

BY §2.1-20-01:2; CODE CF WA
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ICA r,f:;.u-*"' ﬁrl =
COMMONWEALTH of VIRGINIA
Department of Health

RANDOLPH L GORDON, M.OL MEH, PO BN 2848
COMBMIZEIONES RICHMOND, WA 23218 TOD 1-300-828-1120

NOTICE AND» DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 133, TABBS CREEK

EFFECTIVE 5 MARCH 1997

Pursuant to Title 28.2, Chegpter &, §§28.2-803 through 28.2-808, §32.1-20, and §3-6.14:4-1, B, 16 of
the Caode of Firginia:

1. The "Notice and Description of Shellfish Area Condemnation Numbser © 33, Tabbs Creek,”
effective 13 March 1994, is cancelled effective § March 1997

2. Condemned Shellfish Area Number 133, Tabbs Creek. is established, effective 5 March
1997. It shall be unlawful for any person, fi-m, or corporation to take shellfish from area
#133 for any purpase, except by permit granted by the Marine Resources Commission, as
provided in Section 28.2-810 of the Code af Wirgima. The boundaries of the area are shown
on map titled “Tabbs Creek, Condemned Shellfish Area Mumber 133, 5 Marck 1997" which
is a part of this not ce.

F The Department of Health will receive, consider ard respond to petitions by any interested
person af any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMBER 133

The condemned area shall inclade all of Tabbs Creek and its tributaries lying upsiream of a line
drawn between Marine Resources Commission survey markers “A8566” and “Stump.”

Recommended by: __Mmﬁ.

égiDin:ctﬂr. Division of Shellfish Sanitation

Bl

State Hedlth Commissioner

VIRGINIA
DERLETMERE
I HEALTH

Lot T R S ——

Ordered by:

Dt
%’hﬁ ale
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COMMONWEALTH of VIRGINIA

s
Department of Health
P O BOX 2443
RICHMOMNDY, Yo, 232°8 TOO 1-A00-E26- 1350

ST,

x

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 133, TABBS CREEK

EFFECTIVE 21 JUNE 1999

Pursuant to Title 28.2, Chapter 8, §628.2-803 through 28.2-808, §32.1-20, and §9-6.14:4-1. B.16 of
the Code of Virginia:

l. The "Notice and Diescription of Shellfish Area Condemnation Number 133, Tabbs Creek.™
effective 5 March 1997, is cancelled effective 21 June 1999,

2 Condemned Shellfish Apea Number 133, Tabbs Cre=k, is established, effective 21 June 16040,
it shall be unlawfu! for eny person, firm, or carporation to take shellfish from area #133 for
any purpose, except by permit granted by the Marine Resources Cornmission, as provided
in Section 28.2-810 of tke Code of Virginin. The boundaries of the ares are shown on map
titled “Tabbs Creek, Cor demned Shellfish Aren Number 133, 21 June 1999 which is a part
of this notice,

(1]

The Department of Health will receive, consider and respond to petitions by any inferested
PETS0N al any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMBER 133

The condemned area shall inclade all of that pottion of Tabbs Creek and its tributaries iying
Lpstream of a line drawn from a point 780 feet (straight line distance) upstream of Marine Resources
Commission survey marker “Cornilius” on the south shore due north to the opposite shore.

Recommended by ﬁf# c"/ @Mﬂ“z?é

Director, Division of Shellfish Sanitasfon

r7 : -
Ordered by: T LA e b D AP Nt
Acfting State Health Commissioner Date

SR LA
VD H'r.rha!qrﬂ

LIF HEALIH
Bbrciory By g baw St
wurw . wdh state, va us
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COMMONWEALTH of VIRGINIA

Department of Health

E. ANME PETERSON. M.D., M.P.H. PO BOX 2448
STATE HEALTH COMMISSIONER RAICHMOMND, VA 23218 TOD 1-800-E28-1120

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 133, TABBS CREEK

EFFECTIVE 14 JULY 2000

Pursuant to Title 28.2, Chapter 8, §828.2-803 through 28 2-808, §32.1-20, and §9-6.14:4-1, B.16
of the Code of Firginia:

1. The “Notice and Description of Shellfish Area Condemnation Number 133, Tabbs Creek,”
effective 21 June 1999, is cancelled effective 14 July 2000.

2 Condemned Shellfish Area Number 133, Tabbs Creek, is established, effective 14 July 2000.
It shall be unlawful for any person, firm, or corporation to take shellfish from area #133 for
any purpose, except by permit granted by the Marine Resources Commission, as provided
in Section 28.2-819 of the Code of Virginia. The boundaries of the area are shown on map
titled “Tabbs Creek, Condemned Shellfish Area Number 133, 14 July 2000” which is a part
of this notice.

3 The Department of Health will receive, consider and respond to petitions by any interested
person at any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMBER 133

The condemned area shall include all of Tabbs Creek and its tributaries lying upstream of a line
drawn due north from the point of land on th= opposite downstream shore located northeast of
Marine Resources Commission survey marker “Marsh.”

Recommended by: M W

Dirzctor, Division of Shellfish San{fation

Ordered by: /)F/ Jrale % . AW fﬂ Y iid 4 éM-’t

{(/State Health Cm{nmasrmer /Date

VDH:S:
DEPARTMENT

OF HEALTH

Proferfing Tow and Four Favronmeent
www.vdh.state.va. us
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VIRGINIA DEPARTMENT OF HEALTH
TABBS CREEK
CONDEMNED SHELLFISH AREA NUMBER 133
14 JULY 2000 _

400 0 400 800 12001600 Feet
P e —

TABBS CREEK
10-22.00

Lancaster
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&~ COMMONWEALTH of VIRGINIA
Department of Health

Division of Shellfish Saritation
1500 East Main Street, Suite 109 g ) are L
Richmond, Virginia 23219 duieiti

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 133, TABBS CREEK

EFFECTIVE 6 DECEMBER 2002

Pursuant to Title 28.2, Chapter 3, §§28.2-803 through 28 2-808, §32.1-20, and §9-6.14:4-1, B.16 of
the Caode of Firginia:

1; The “Notice and Description of Shellfish Area Condemnation Number 133, Tabbs Creek,”
effective 14 July 2000, is cancelled effective 6 Dacember 2002,

2, Condemned Shellfish Area Number 133, Tabbs Creek, is established, effective 6 December
2002, It shall be unlawful for any person, firm, or corporation to take shellfish from area
#133 for any purpose, except by permit granted by the Marine Resources Commission, as
provided in Section 28.2-810 of the Code of Firgiria. The boundaries of the area are shown
on map titled “Tabhs Creek, Condemned Skellfish Area Number 133, 6 December 2002
which is a part of this notice.

3. The Department of Health will receive, consider and respond to petitions by any interested
person at any time with respect to reconsideration or revision of this onder.

BOUNDARIES OF CONDEMNED AREA NUMBER 133
The condemned area shall inchude all of Tabbs Creck and its tributaries lying upstream of a line

drawn due north-south through a point located 350 feet westerly along the soutern boundary from
the southeast comer of Plat #7311 to the opposite shores.

Recammended by: /ﬂ nftr W
Director, Division of Sh&1fisq Samitation

Ordered by: IL/—\>._, e s ff?—?\ g\t—‘ f?/%?—ﬁ/ﬁﬂm

State Health Commissioner fe

WRTINE,
DEPAETMINT
DF HEALTH
Frovrdting Fim e Mp4r Feviinmen?
www.vdh.state. va_us
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by fﬂff;“ Condemned Area

VIRGINIA DEPARTMENT OF HEALTH
TABBS CREEK
CONDEMNED SHELLFISH AREA NUMBER 133
&6 DECEMBER 2002

SCALE 1:10,000
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COMMONWEALTH of VIRGINIA

Depariment of Haalth
DHFISION OF SHELLESH SANTTATION Bh: 040 TE7
189 Sovenar Street, Roam & 48 P BS-ESE-ME|
R humomal, Wi 23310

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 016-133, TABERS CREEK

EFFECTIVE 28 JANUARY 2005

Fursuant to Title 28.2, Chapter 8, §§28 2-803 through 28.2-808. §32.1-20, and §9-6.14:3-1, B.16 of
the Conde of Virginia:

1 The “MNatice and Descriptaon of Shellfish Area Condemnation Mumber 133, Tabbs Creek,”
effective & Decembar 2002, is cancelled effcctive 28 January 2005.

3. Condemned Shellfish Avea Murnber 016-133, shown s Section A, is establishec, effective 28
Jamuary 2003, 12 shall be unlawfial for any person. firm, or corporation to take shellfish from
this section for any purpose, excepl by permit greted by the Manne Resources Zommission,
is provided in Section 282-810 of the Code of Firginin. The boundary of this stclion is
shown on e map iled “Tabbs Creek, Condemnesd Shaliish Aren Number 016-133, 2
January 2005 whidh s a part of this nodice.

. The Diepurtment of Healil will receive, consider and respond to petitions by any interested
person at any time with respect 10 reconsideration or revision of this order,

BOUNDARIES OF CONDEMNED AREA NUMBER 016-133
A, The condemned ares shall include all of Tabbs Crock and its tribitaries lying upstrenn of &

line drwwn between latidedongitde map cosrdinste (57°39'12.5"-T6" 2048, 1) and map
coordimate (37°39'06.0",-T6°20'42.0),

Recommended by: ﬁ //{:-"'/g,ﬁef;f /;‘f!./,ﬁ’

‘ﬁ"’? Direztor: Ditdsion of Shellfish Sanitation

Ordered by: @QH—F él—% B otfi fraos

5 tate Heul'h Commissioner Duate

f, WIRTANIA
LFEFAHTMENT

O HEALTH

Frolegimg Trw gon B Jusrimecss vl
www il vingdnla gy saliedliash
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2008
COMMONWEALTH of VIRGINIA
Department of Health
IMFISTON OF SHELLF, SAMITATION Ph: S04-B54-T487
109 Govemar Street, Roum 614-B Fax: Bl-HE4-T481
Richmond, Vi 25219
NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMMATION
NUMBER 016-133, TABBS CREEK
EFFECTIVE 13 DECMBER 2006

Pursuant to Title 26.2, Chapter B, §§28.2-803 through 28.2-808, §32.1-20, and §9-5.14:4-1, B.16
of the Code of Virginia: '

1 The "Notice and Diescription of Shellfish Area Condsmnation Number 016-133, Tabbs
Cresk," effective 28 January 2005, is cancelled effective 13 December 2006,

2. Condemned Shellfish Area Number 0016-133, shown es Section A 15 estableshed effective
13 December 2006, It shall be unlawful for any person, firm, or corporation to take
shellfish from this ares for any purpose, except by permit granted by the Maring
Resources Commission, as provided in Section 28.2-810 of the Code of Virginia. The
boundary of this area is shown on the map titled “Tabbs Creek, Condernned Shel fish
Area Number 016-133, 13 December 2006™ which is a part of this notice.

3 The Department of Health will receive, consider and respond to petitions by any
interested person ar any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMBER 016-133
A, The condernned area shall include that portion of Tabbs Creek and its tributaries hying

upstream of a line drawn between latitude/long mde map coordinate (379391357,
-T6°20'36.67) and map coordinate (37°39°03 3" -76720'2 7.0%)L

FRecommended by:
» Pivision of Shellfish Spfitaton
.’ i e
Ordered by: e W an W ieOmeds 11
Smip\l-[earﬂ: Commigsioner Date
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COMMONWEALTH ef VIRGINIA
Department of Health
DIVISION OF SHELL FISH SANITATION Ph: 804-B54.7487
109 Governor Streat, Room §14-B Fax: BiM-E64-T48]
Richmond, VA 23215

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 016-133, TABBS CREEK

EFFECTIVE 28 DECMEER 2007

Pursuant to Title 28.2, Chapter £, §§28.2-803 through 28.2-808, §32.1-20, and §2.2-4002, B.16
of the Code of Virginia:

I, The “Notice and Description of Shellfish Area Condemnation Number 016-1 33, Tabbs
Creek,"” effective 13 December 2006, is cancelled effective 28 December 2007,

2. Condemned Shellfish Area Number 01 0-133, shown as Section A, is eetahlizhad effective
28 December 2007. It shall be unlawful for any person, firm, or corporation to take
shellfish from this area for any purpose, except by permit granted by the Marine
Resources Commission, as provided in Section 28 2-810 of the Code af Firginia. The
boundary of this area is shown on the map titled “Tabbs Creek, Condemned Shellfish
Area Number 016-133, 28 December 2007 which is a part of this notice,

= The Department of Health will receive, consider and respond to petitions by any
interested person at any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMBER 016-133
A. The condemned area shall include that portion of Tabbs Creek and its tributaries lying

upstream of a line drawn between latitude/longitude map coordinate {37°39'10.2",
-76°21'08.5") and map coordinate (3T°3506.7",-76°2106.8").

Recommended by: W

Director, Division of Shellfish Sanitation

Ordered by: @rfg’/@ﬂ-"— 23 fatn

State Health Commissioner ate
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Virginia Department of Health

At Tabbs Creek
Condemned Shellfish Area 016-133

28 December 2007
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Depariment ¢f Health

AANDOLPH L GORDON, M0, MPH. POBOX 2448
COMBMIZSIONER RICHMOMID, VA 23218 TOOD 1-B00-E28-1120

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMN ATION
NUMBER 188, ANTIPOISON CREEK

EFFECTIVE 3 JUNE 1996

Pursuant to Title 28.2, Chapter 8, §§28.2-803 through 28.2-808, §32.1-20, and §9-6.14:4.1,
B.16 of the Code of Firginia:

1. Condemned Shellfish Area Number 188, Anti poison Creek, is esteblished, effective
3 June 1996, It skall be unlawful for any person, firm, or corporation to take shellfish
from area #188 for any purpose, except by permit granted by the Marine Resources
Commission, as provided in Section 28.2-810 of the Code of Firginia. The
boundaries of the arca are shown on map titled “Antipoison Creek, Condemned
Shellfish Area Number 188, 3 June 1996™ which is part of this notice.

[k

The Department of Health will receive, consider and respond to petitions by any
interested person at any time with respect to reconsideration or revision of this order,

BOUNDARIES OF CONDEMNED AREA NUMBER 18§

The condemned area shail include all of Antipoison Creek and its tributaries lying upstream
of a lme drawn from Marine Resources Commission survey marker “Chilton™ due northwest L

to the opposite shore. HEEEIU ED
MAY 29 1996
Recommended by: i
irector, Division of Shellfish Senitation AL :
Ordered by: M %m F o O
State Health Commissioner Date
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—,._['-,,
COMMONWEALTH of VIRGINIA
Deparment of Fealth
DIFISION OF SHELLEISH SANITATION Ph: BH-854-T437
108 Govenor Street, Room 6 4-8 Fa BH4-B54-T4E1

Richmand VA 2329

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 017-188, ANTIPDISON CREEK

EFFECTIVE 13 JULY 2004

Pursuant to Title 28 2, Chag ter 8, §§28.2-803 through 28.2-808, §32.1-20, and §9-6.14:4.1, B.16 of
the Code of Firginia:

The “Notice and Description of Shellfis: Area Condemnation Number 188, Antipoison
Creek,” effective 5 May 2003 has been cancelled effective 13 July 2004,

The "Notice of Establishment and Description of Seasonally Condemned Shellfish Ares at
Marina Facility Designation M-74, Lancaster County,” effective 1 April 1995 is cancelled
cffective 13 Tuby 2064,

The "Notice of Establishment and Description of Seasonally Condemned Sheilfish Aree at
Masina Facility Designation M-75, Lancaster County,” effective | April 1965 is cancelled
effective 13 Juby 2004,

Condemned Shzllfish Area Wumber 017-138, Aatipoison Creek, is established, effective 13
July 2004. 1t shall be unlawful for any person, firm, or corporation 1o take shellfish from area
Number 017-188 for any purpose, except by permit granted by the Marine Resources
Commission, as provided in Section 28.2-810 ofthe Cade of Virginia. The boundaries of the
area are shown on man titled “ Antipoison Creek, Condemned Shellfi sh Arca Mumber 017-188,
I3 July 2004 which is part of this notice.

The Department of Health will receive, coasider and respond to petitions by any interested

person at any time with respect to recomsideration or revision of this order,
BOUNDARIES OF CONDEMNED AREA NUMBER 017-188

The condemmed area shall include all of Antipoisen Creek and its tributaries IFing upstream of

a line drawn from latitude/longimude map coordinate (37°37'49.9" -76°19'58.1") to mip
coordinate (3TTETE5.8" -TER 1954 5™,
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D H

OF HEAITH

Frukes fig Feay sned Fsr fnvireswnenl
ww vl virgingLpovishelifish

128




Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL

Shalifiah Condemmaton Araa 2 017138
Page 2

3. The condemned area shall include all of Davenport Creek and its ributaries [ying upstream of
a line drawn from latitudeJongitude map coerdinate (37°38'36.7"-76°20°01.97) 10 map
coordinate (3773837, 1,-T6° 19°59.8").

Recommended by:

vision'of Shellfish Sanitation

Bsw@\-é(‘{zmiﬂ- | £l

Drdered by: J
\ Statd Health Commissioner Date
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Lancaster County
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Virginia Department of Health h
Antipoison Creek
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Number 017-188 a0
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COMMONWEALTH of VIRGINIA
Deparrmenr of Wealth
DIVISION OF SHELLFIEH SANITATION P BB TET
109 Gowenur Street, Room 614-B Fam: B0M-B54-TR|

Richmond, %A 23319

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 017-188, ANTIFOISON CREEK

EFFECTIVE 1 MAY 2006

Pursuant to Title 28.2, Chapter 8, §§28.2-803 through 28.2-808, §32.1-20, and go-bl4:4.1, B.16
of the Code of Firginda:

i The "Notice and Description of Shellfish Ares Condermnation Numiber 1017-188,
Antipoison Creek,” effsctive 13 July 2004 has been cancelled effective 1 May 2006,

o Condemned Shelifish Area Number 017-188, showr: as Sections A, B, Card D, &
established effective | May 2006. It shall be colawful fior any person, firm; or cCrpomtion
to take shellfish from these areas for any purpose, except by permit granted by the Marine
Resources Cornmissior, as provided in Section 28.2-810 of the Code of Virginia, The
boundaries of these aress are shown on the map titied “Antipoison Cresk, Condemned
Shellfish Area Number 017-188, | May 2006" whica is part of this notics,

3, The Department of Helth will receive, considar and respond to petitions b any iterested
person at any time with respect to reconsideration or revision of this order,

BOUNDARIES OF CONDEMNED AREA NUMEBER 017-188

A The condemned area shall include all of Daverport Creek and its tributaries lying upatream
of a line drawn from latitede/donginude map coordinate (37°38737 4" -T6°2003.27) to map
coordinate (37°38736.3" ,-T6°20'03.5™).

B. The condemnedd area shall inchude all of the unnamed tributary found along the north bank
of Antipoison Creek lying upstream of a line drawn from Iatitude / longituds map
coordinate (37°3801.5",-76°20°28.2") to map coordinate (37°37'59.0",-76220'34,2"),

I= The condemned area shall include that portion of Antipoisen Creek and its wributaries lying

upstream of a line drawa from latitude / longitude map coondinate (3793752 67,
-T6220'52.3"% i map coordinate (37°37'43. 4" -T6° 2055 R ¢

VDH: =
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Shalfieh Condamnation Area ¢ 017-188
Page 2

D The condemned arca shall include all of the vnnamed tributary found along the south bank
of Antipaison Creek lying upatream of a line draws from lati tudedongitede map
coordinate (37°5745 2" - 7620036 0™ to rmap coordinate (37°37'96.3", -Ta* '3 1. 7"

Recommended by: }{/‘ ﬁfw =

l_"imc;rcrl_-';'ﬂivimnn of ShellFisfl Sznitation

v
s | R J
(rdered by _lll'.‘ll'l Flaa .'I "',;L"_ 'f,'“-ff‘ﬁ“'t;—'? I‘Lf ??;'Ii'-"f
S:il[l.ﬁ[[l.‘édﬂi Commissioner Date
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Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL

COMMONWEALTH of VIRGINIA
Department of Health
IMVISTON OF SHELLFISH SANITATION Ph: B04-364-7447
106 Giovemor Street, Room 6 14-B Fax: BO4-564-748]
Richmond, %A 23219

INDIAN, DYMER AND TABES CREEKS
Growing Area # 016
Lancaster and Northumberland Counties
Shoreline Sanitary Survey

Date: 21 January 2004 — REVISED 23 January 2004
Survey Paricd: October 18, 2002 - October 21, 2003

Total Mumber of Properties Surveyed: 1,099

Surveyed By: R.M. Thomas, DE. Geeson, and R.5. Morris

SECTION A: GENERAL

This survey area extends from Reference Point 16 at Bluff Point to Referance Point 17 at the
first point south of the mouth of Tabbs Creek, including Bames Creek, Henrys Creek, Indian
Creek (Bells Creck, Arthur Cove, Waverly Cove, Pitmans Cove, and Long Cresk), Dymer Crack
iRones Bay, Lees Cove, Hunts Cove, Johnson Cowve, Duntons Millpond, Chases Cove, Apple
Grove Cove, Georges Cowve, and Ashley Cove), Tabbs Creek and all of their tibutaries.

The topography in this arza varies from 5 or less along the shoreline to a maximum of 100 at
the westem edges of the survey boundary.

The economy of the area is dependant primarily on agriculture, seafood, and commerce.
Fopulation is sparse to moderate in the area with the largest concentrations in the Town of
Kilmarnock. All properties surveyed are sarved by individual on-site sewage disposal facilities.
The Town of Kilmarnock is served by a sewerage system connected to a sewage treatment
plant (prop. # 5). One septic tank deaning dumpsite (prop. # 15) is located in the area.

Meteorological data indicated that 81.89° of rain fell during the survey perod. A monthly
breakdowen follows:

October 18-31, 2002 3357 March 522" July T.68"
Mowvambear 645" April 5227 August 7127
Dacembar 4,527 May M2s September 11.087
January, 2003 618" Jung 4747 October 2527
February 656"

Since the last survey was completed in October 1224, the number of animal pollution sources
has decreasad from 4 to 3. One of the sites contributes pollution directly to Tabbs Creck. Sites
that produce industrial waste have decreased from 4 to 2. In this category, Rappahannock
Seafood Company has gone out of business and Hurst Harvey Qil Company was bought out by
Moblett Qil and Propane Company (properties adjacent to each other) which was listed on the
pravious survey.

VIRGENLA

"_//D DEPARTMENT
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Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL

Shorelns Survey & 016
Pages 2

Information in this report is gathered by and primarily for use of the Division of Shellfish
Sanitation, Virginia State Department of Health, in order to fulfill ts responsibilitios of shellfish
growing area supervision and classification. However, the data are made available to various
ajencies participating in shellfish program coordinated activities or other interested parties.

This report lists only thosa proparties that have a sanitary defidency or other environmental
significance. “DIRECT "indicates that the significant activity or deficiency has a direct impact on
shellfish waters. Individual field forms with full information on proparties listed in this report are
on file in the Richmond Office of the Division of Shelfish Sanitation and available for referance
until superseded by a subsequent survey of the area.

Report copies are provided to the local health department for comective action of deficiencies
listed on the summary page in Section B.2 and the Department of Environmental Quality, Water
Regional Office for possible action at the properties listed on the summary page in sections C.1
and C.2. The Division of Soil and Water Consarvation is provided information on possible
sources of animal pollution found in Section E.

Copies of Bacteriological, Hydrographic and Shellfish Closure data are available at the area
office for review. Copies of the current condemnation notices and maps are availablz via the
Internet at sy virging / i=h!

-

SECTION B: SEWAGE POLLUTION SOURCES
SEWAGE TREATMENT FACILITIES

5. DIRECT - Town of Kilmarnock, P.O. Box 1357, Kilmarnock, 224582, Publicsewage
treatment facility. 4 Employees. 841 Connections. This facility is designed for a flow of
0,500 MSD and consists of a comminutor, bar screen, duplicate flow equalization

basins, 2 reactor clarifiers, 2 traveling bridge filters with ultra -violet disenfection, and a
wair box. Final effluent is discharged to a tributary of Indian Cresk. Has YPDES peanmmit #
WADDZOTEE from Dept. of Environmental Quality. For further information, sea
anginesring study attached to the back of this report.

15. Occupant: Essential Systemns, Inc., Route 3, Kilmamock 22482 Owner: Charles Chass
Erterprisas, Inc., P.O. Box 217, Kilmarnock 22422, Public- septage disposal site. Mo
contact., Operation consists of two bermed lagoons approximately 20001 25«10, one
lagoon is empty and grown up with grass and the cther one has been filed to
approximately 4" remaining freeboard. The grass surrounding the lagoons has been
recantly cut.

OM-SITE SEWAGE DEFICIENCIES

1. CONMTRIBUTES POLLUTION (Kitchen or Laundry Waste): Occupant: 2517 Bluff Point
Road, Kilmamock, 22482, Owner: 2517 Bluff Point Road, Kilmamock, 22482, Dwelling
— Olive and white Aluminum siding 1 story. Cracked lid on greass trap cover ~1007 from
ditch at 107 elevation. Sanitary notice issued 1172503 to field # A-42.

9. COMTRIBUTES POLLUTION (Kitchen or Laundry Wastes) — Location: P.O. Box 1324,
Kilmarnock, Va. 22482, Dwalling- White particle board 1-story. 122" white PYC pipe
draining contents of kitchen sink and washing machine onto ground surfaca
approximately 300° from the headwaters of Pitman's Cove at O elevation. Sanitary
Motice issued 3-28-03 to field # BYE.
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Shorelns Survey & 016
Page 3

10 CONTRIEUTES POLLUTION - Location: 49 Fleet's Bay Road, Kilmarnock, Va. 22482,
Crwalling- Gray frame 1-story with white trim. & persons. Unusable privy located

approximately 3507 from the headwaters of Pitman’s Cove at 20° elevation. Sanitary
Motice issued 4-11-02 to field # B7E.

1E. CONTRIBUTES POLLUTION, DIRECT - Location: 17420 Mary Ball Road, White Stone
22678, Dwelling- blue vinyl siding 1 story with white shutters. 1 person. Effluent
enipting from uncovered septic tank onto ground surface at 207 elevation 507 from Dymer
Creek headwater. Sanitary Motice issued 5-8402 to fisld # 351,

17. CONTRIBUTES POLLUTION, DIRECT — Location: (Crosby's Chicken), 17592 Mary Ball
Foad, White Stone 22578, Business - white cement block restaurant. 1 person.
Effluant erupting from septic tank directly into Dymer Creek headwater. Sanitary Motice
izsued 2-3-03 o field # 349,

18, COMTRIBUTES POLLUTION: Location: 39 Chase's Road, White Stone, 22578, Owner:
1631 Laurens Sfreet, Balimore, MD 21217, Dwelling — Cream Aluminum siding 1 story
with red shutters. 4 parsons. Efiuent erupting to ground surface from septic tank 75
from ditch at 207 elevation. Sanitary notice issusd 6-20403 to fisld # C-107 .

20, CONTRIEUTES POLLUTION — Location: 1403 Ccran Road, White Stone 22578,
Crwalling — gray and white house trailer. 1 Person. Septic tank has 1 broken lid and one
that does not fit properly. Pipe from the house to the septic tank is clogged. Sanitary
Motica issued 6-13-02 to field # 250,

24, COMTRIBUTES POLLUTION (Kitchen or Laundry Wastes) DIRECT- Location: 4340
Angus Road, Richmond 22234, Dwelling — gray “Travelite™ house trailer with heat stack.
Mo contact. 27 galvanized pipe from kitchen sink drain exits back of trailer at zero

alevation 150° from salt marsh connecting Tabbs Creek. Sanitary Motice issued 9-29-03
to field # 164,

25, CONTRIBUTES POLLUTION, DIRECT — Location: 1491 Little Bay Road, White Stone
22678, Dwelling - white wood siding 2 story with gray shutters. 1 person. Efluent

anipting onto ground surface from septic tank 70 from Tabbs Creek at 8 elevation.
Sanitary Motice issued 10-25-02 to field # 70,

25, CONMTRIBUTES POLLUTION — Location: 1437 Locust Grove Road, Topping 23169,
Crwalling — Renovated former country store. Unpemitted septic system consisting of 2
above-ground polypropylene tanks connected to household drains — 1 tank baing used
for storage of toilet wastes, Sanitary Notics issued 2-7-03 to field # 14,

MO FACILITIES

25, NO FACILITIES — Location: 1437 Locust Grove Road, Topping 23169, Dwelling —
Fenovated former country store. Yault privy is unusaed and locked . Sanitary Notice
izsued 2-7-03 to field # 14,

POTENTIAL POLLUTION

3. Indian Creek Yacht and Country Club, P.O. Box 1508, Kilmarnock 22482, Privata vacht
and country club. 50 employess. Manager stated that there had bB=sn drainfield failures
inthe past, but that they were cumrently working with Whay's septic servica, an engineer,
and Morthumberland County local health to correct the problems. Drainfields appsar to
k= in satisfactory condition at time of survey.
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21,

22,

21,

SECTION C: NON-SEWAGE WASTE SITES
INDUSTRIAL WASTES

Moblett Gil & Propane Company, P.O. Box 426 Waverly Avenue, Kilmamock, Va.
22482 . Business- oil storage and distribution facility. 5 Employees. Oil & gasoling is
stored in three 20 000 gallon tanks and then disfributed via trucks. A new 3" concrete
containment wall ibanm) sumrounds the storage tanks and is located along the bank of
Indian Creek. & 1000-gallon diesel tank is located without a bermmn behind the office.

Winegars Marine Railroad and Dymer Creek Seafood (Catherine Davenport), 1005
Poplar Neck Road, White Stone 22578, Business - Marine railway and finfish/soft crab
processing operation. 3 employees. Obsarved on-site was 1x1000-gallon diesel fuel
tank without a bemmn 40 from George's Cove, Washdown wastes from seafood
processing operation drains into George's Cove. Has YPDES permit #¢A0071595 from
the Department of Environmental Quality.

Location: 555 Ocran Road, White Stone 22578, Pasture. Mo contact. Observed on-site
was 1x500-gallon diesel fusl tank without a berm at & elevation 25 from George’'s Cove

off Dividing Creek.

S0OLID WASTE DUNMPSITES
-Maone-

SECTION D BOATING ACTIVITY
MARINAS

Chesapeake Boat Basin Inc., 1686 Waverly Ave. Kilmarnock, 22482, Owner: Clay
Holcomb. Commearcial Marina. 3 employees. 49 slips; 50 dry storage spaces. Presant
at time of survey were 31 pleasure boats under 267, 8 pleasure boats 26°-39°. In dry
storage were 42 pleasure boats under 28" and 9 boats 26°-35 were in dry storage.
Boating services provided are fuel, water, electricity, and an in-out ramp. Thare are 1000
and 2000-gallon gasoling above-ground storage tanks located approximately 50 from
high tide mark at &' elevation. There is no berm around the tank. Sanitary facilities
provided are 2 flush toilets and 2 lavatories for men; and 2 flush toilets and 2 lavatories
for women. Sewage disposal is by saptic tank with drainfield located 175 from high tide
mark at 5" elevation, which appearad to be working satisfactorily at time of inspection. A
sewage holding tank pumpout facility is located on site with vear round services.

Winegars Marine Raitway iCatherine Davenport), 1005 Poplar Neck Road, White Stone
22578, Marne railway and fish processing plant. 3 employees. 8 slips/moorings2 /dry
storage spaces available. Present at time of survey weare 1 pleasure boat and 4 work
boats under 268" and 1 pleasure boat and 3 work boats over 26 in wet slips; and in dry
storage there was 1 work boat under 26°. Boating services provided were fuel (for
owner's vessel only), water, electricity and repair. Containers are available for solid
waste collection. Sanitary facility provided is 1 unisex portable toilet and is serviced
monthly by Essential Systems. This toilet is also used as a portable toilet dump station
facility. There is no holding tank pump-out facility provided.
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23

12.

13

Oecran Boat Shop, 1935 Ocran Road, White Stone 22578, Owner: FH. Ajootian, P.C.
Box 783, White Stone. Commercial marina. 2 employees. 7 slipsimoonings/2 dry
storage spaces available, Present at the time of survey were 1 pleasure boat under 26
and 6 pleasure boats over 26 in wet storage; and in dry storage there were 2 pleasurs
boats under 26'. Boating serviczs provided are fuel, water, electricity and repair.
Containers are available for solid waste collection. Sanitary facilities provided are 1
commode and 1 lavatory for men. Sewage disposal is by seplic tank and drainfield,
which appeared o b= in satisfactory condition at ime of inspaction. Portabla toilet dump
station facilities and boat holding tank pump-out facilities are not provided at this
location.

OTHER FLACES WHERE BOATS ARE MOORED

Mike Croxton Seafood, Inc. Cwner: Mike Croxton, RE.1, Box 490, Kilmarnock 22452,
Business-crab shedding facility and private pier for docking certified dam boat (WAS21-
S5) 3 moorngs. Present at time of survey were 2 work boats =26". Boating services
provided are fuel, water, and electricity at slips. Sanitary facilities are availablz at
cwner's home, which is within walking distance. Sewage disposal is by septic tank with
drainfield, which appearad to be in satisfactory condition, located approximately 275
from Henry's Creek at 7 elevation. There are no boat holding tank pump-out facilities
provided at this location.

Indian Creek Yacht and Country Club, P.O. Box 1508, Kilmarnock 224582, Private yacht
club, 50 emplovees. 20 slips/2 moorings; 3 dry storage spaces. Present at time of
survey were & pleasure boats under 22°, and 1 pleasure boat 22°-29°. Boating sarvices
provided are water and electricity at slips. Sanitary facilities provided are 1 flush toilat, 1
urinal, 1 lavatory, and 1 shower for men; and 1 flush toilet, Navatory, and 1shower for
women, Sewage disposal is by septic tank with drainfield, which appeared to bein
satisfactory condition, located ~15from Indian Creek at ¥ elevation. Boat holding tank
pump-out facilities consist of a manual pump, with a 55galon storage tank serviced by
Essential Systems of Kilmarnock. Pump-out is available upon request,

Perdua Farms, 1671 Waverly Ave, Kilmarnock, Wa. 22482, Manager: M. Heath Bray.
Business — grain elevator on Waverdy Ave. 2 employees. 3 moorings. There wiere 3-
grain barges & 1 tugboat presant at time of survey. Boating services provided are water
& electricity on dock. Sanitary facilities provided are 1 flush toilet and | lavatory for men.
Sewage disposal is by septic tank with drainfield, which appeared to be in satisfactory
condition, located approximately 100° from Indian Creek at 12" elevation. There are no
boat holding tank pump-out facilities provided at this location.

R&R Lnlimited, Inc., White Stone, 225758, Owner: W.L. Blankenbtaker, President. 2350
Suffolk Road, Charlottesville, 22901, Community Pier. Mo Contact. 4 slips/S moorings.
Presant at time of survey weare 3 pleasure boats under 26°. Boating services provided
are water and electricity at slips. Has an exemption to the requirements to provide boat
holding tank pump-out facilities and sanitary facilities.

Blu= Water Point Estates. Owner: Blua Water Point Homeownears Association, P.O. Box
1687, Kilmamock 22482, Community Pier. Mo contact. 10 slips/moorings. Present at
time of survey were 7 pleasure boats under 26" at the pier. There are no boating
sernices provided at this location. Has exemplions to the requirements to provide boat
holding tank pump-out facilities and sanitary fadilities.

138




Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL

Shorelns Survey & 016

Page 6

18,

11.

14.

LUMDER SURVEILLANCE

Dymer Shores Property Owner's Association, Bt.1, Box 655, White Stone 22574,

Private boat launching facility. Mo contact. 4 moorings. Therz were no boats present at
time of survey. The only boating service provided is anin-out ramp. There are no
sanitary faciliies and no boat haolding tank pump-out facilities provided at this location.

SECTION E: CONTRIBUTES ANIMAL POLLUTION

Location: 459 Fleet's Bay Road, Kilmarnock 22482, Dwealling — white frame 2-story with
black shutters. 4 persons. Presant at time of survey wera 2 cows, 4 goats, 9 chickens
and 2 guineas. Thase animals were in a fenced area with a small shed/stable, with
manure laft in pasture approximately 350" from Pitman’s Cove.

George E. and Michelle L. Simmons, 527 Simmons Lane, White Stone, 22578, Pasture.
Presaent at time of survey were 5 horses in fenced pasture. Manure is left on ground
approximately & from ditch at 207 elevation.

DIRECT - Location: 1491 Little Bay Road, White Stone 22578, Dwelling - white wood
siding 2 story with gray shutters. 1 person. Present at time of survey were14 cows ina
fanced pasture with direct access to Tabbs Creek. There weare & horses ina fencad in
stable compound approximately 200 yards from Tabbs Cresk. Manure is left on the
ground.
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SUMMARY

Area # 016
Indian, Dymer, and Tabbs Crecks
21 January 2004 — REVISED 23 January 2004

SECTION B: SEWAGE POLLUTION SOURCES

1. SEWAGE TREATMENT WORKS
1-DIRECT -#5
Jd- INDIRECT - # 15
Z2-B.1. TOTAL

2. ON-SITE SEWAGE DEFICIENCIES — Comection of deficiencies in this section is the
responsibility of the local health department.
32— CONTRIBEUTES POLLUTION, DIRECT — #1617, 25
4 — CONTRIBUTES POLLUTION, INDIRECT —# 10, 18, 20, 26
1 — CP (Kitchen or Laundry Wastes), DIRECT — # 24
2 — CP Kitchen or Laundry Wastes), INDIRECT - %1, 9
0—MNO FACILITIES, DIRECT — Mone
- MO FACILITIES, INDIRECT —# 26
11 -B.2.TOTAL

3. POTENTIAL POLLUTION — Pericdic survaillance of these properties will be maintained to
determine any status change.
1 —POTEMTIAL POLLUTION —# 3

SECTION C: NON-SEWAGE WASTE SITES

1. INDUSTRIAL WASTE SITES
0-DIRECT — Mone
23— INDIRECT —#4&, 21, 22

2-C 1. TOTAL

2. 30LID WASTE SITES
0-DIRECT — Mone
L - INDIRECT — Mone
0-C2 TOTAL

SECTION D: BOATING ACTIVITY
2 - MARIMAS —# 7, 21, 23
5- OTHER PLACES WHERE BOATS ARE MOORED —# 2, 4,6 12, 13,
1 - UMDER SURVEILLAMCE — # 19
9-D.TOTAL

SECTION E: CONTRIEUTES ANIMAL POLLUTION
1-DIRECT —-#25
22— INDIRECT —#11, 14
2-E. TOTAL
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INDIAN, DYMER, AND TABBS CREEK
Lancaster and Northumberand Counties

Enginearing Study
Date: 13 June 2003
By: B.5. Marris

This report is provided to supplement the cument shoraline sanitary survey with information on
fadilities of sanitary enginearing importanca. 1t is necessary to incdude data on sewage treatment
plants due to the large populations or volumes of waste these installations treat that cause them
to significantly impact water quality. The effect of discharges, sewage bypasses, or equipment
malfunctions are definite public health hazards and vital factors in proper evaluation of the area
classification. Included is a brief description of thessa facilitizs.

Town of Kilmarnock Sewage Treatment Facility

FPresent during inspection was Keith Robertson, chief operator of the Kilmamock Sewage
Treatment facility, Richard Momris, Division of Shellfish Sanitation.

Treatment facilities consist of a Helisieve with a bar screen on an altematez flow channel,
duplicated flow equalization basins, 2 reactor clanfiers, 2 traveling bridge filters, LY.
disenfection, a weair box with 90 degree -notch for flow measuremeant, and an air diffuser for
post acration.

The treatment plant sarves a population of approximately 1244 with 841 connections and
operates under WP DES permit #0020788 from DEQ. Permit effluent limits are for a flow of 0,500
M0, |, suspended solids of 16 mgl, 200 geometric mean for fecal bacteria, and 6.5 mg/l
dizsolved cxygen. Effluent is discharged into a fributary of Indian Creek. Sludge is removed by
Recye Systems Inc. for land application.

Flow measurament is by [SCO Utrasonic meter with totalizer and chart recorder.

Raw sewage is transported to the plant by gravity and four pump stations, of which anly one is
located on this area watershed.
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COMMONWEALTH of VIRGINITA
Department of Health
DIVISNTON OF SHELLFISH SANITATION Ph: Bid-864-7447
106 Giovemor Street, Room 614-B Fax: E04-864-T4R1
Richmond, %A 23219

LITTLE BAY AND ANTIPCISON CREEK
Shoreling Survey # 017
Lancaster County
Shoreline Sanitary Survey

Date: & July 2001

Survey Pericd: March 19 — May 31, 2001
Tetal Number of Properties Surveyed: 208
Surveyad By: D.B. Gessonand R.M. Thomas

SECTIOM A: GEMERAL

This survey area extends from Reference Point 17 at the first point south of Tabbs Creek to
Referance Point 18 at Morth Point, induding the Fleets Bay shoreline betwean these two points,
Lithe Bay [Antipoison Creek (Harpers Creek)], and all of their tributaries. The survey boundary
has besn revized. See map for currant boundary.

The topography in this area varies in elevation from 5° or less along the shoreline to a maximum
of 20 near the western edge of the survey boundary. The economy is based primarily on
agricutture, commercial fishing, recreation and service orientad businesses. The population
density is moderate with the heaviest concantrations in eastern White Stone, the communities of
Palmer and Foxwells and along the shoreline. Most of the properties along the shoreline are
wacation homes and are only seasonally occupisd.

The cument restriction on shellfish harvesting in this area is Condemnad Shellfish Area #017-
188, Antipoison Craek, effective 19 May 2000, Copiegs of the current condemnation notices and
maps are available via the Internet at hitp Aweeee vdh virginia.gow oehs/shelifish,

Meteorological data indicated that 2.947 of rain fell March 19-21, 3637 April 1-30, and 7.28" May
1-31, for a total of 13957 for the survey period.

There was one campground (Camp Litle Bay) in the area and it was found to be in satisfactory
condition at time of inspection. Julia's Seafood, which was menfioned in the previous report as
an industrial waste facility, is now known as Captain Georges Seafood and is trading as Little
Bay Lookout.

Information in this report is gathered by and primarily for the use of the Division of Shellfish
Sanitation, Wirginia Department of Health, in order to fulfill its responsibilities of shellfish growing
area supervision and classification. However, the data is made available to various agencies
participating in shellfish program coordinated activities and other interested parties.

i VIRCANIA
VDHIHF‘.\.HTME WT

COF HEALTH

Frowving Teos sl sy Qe
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Report copies are provided to the local health department for comective action of defidencies
listed on the summary page in Saction B.2 and the Department of Environmental Quality (DEQ)
for possible action at the properties listed on the summary page in Saction ©.1. The Division of
Soil and Water Conservation is provided information on possible sources of animal pollution
found in Section E.

This report lists only those properties that have a sanitary defidency or other environmeantal
significance. “DIRECT " indicates that the significant activity or deficiency has a direct impact on
shellfish waters. Individual field forms with full information on properties listed in this report are
on file in the Richmond office of the Division of Shellfish Sanitation and are available for
reference until supersedad by a subsequent resurvey of the area.

SECTION B: SEWAGE POLLUTION SOURCES

SEWAGE TREATMENT WORKS
-Mone-

OMSITE SEWAGE DEFICIEMCIES

1. CONTRIBUTES POLLUTION, DNRECT - Location: 361 Tammy Drive, White Stone
22578, Owner: Bank of Lancaster, Trustes for Howard H. Barrack Estate, P. O, Box
1869 Kimamock 22482, Dwelling- red frame 1 story with white trim. No contact.
Unapproved plywood lid over seplic tank. Effluent erupting from septic tank and
drairfield onto ground surface 35" from Little Bay. Sanitary Motice issued 2-2301 to fisld
#A1S.

G, COMTRIBUTES POLLUTION - Location: 2182 Little Bay Road, White Stone 22578,
Crwalling- white vinyl siding 1 story with black trim. 1 person. Broken lid over distribution
box. Effluent erupting onto ground surfaca. Sanitary Motice issued 4-27-01 to field #
AT,

A, COMTRIBUTES POLLUTION - Location: 1805 Windmill Point Road, White Stone 22578,
Owner: 340 Morth Madison Street, Marshall, Ml 42068, Dwelling- frame 2 story with
white asbestos shingles. 3 persons. Effluent erupting from septic tank and drainfiald
onto ground surface. Sanitary Motice issued 5-1-01 to fisld # BE2.

11. COMTRIBLES POLLUTION (Kitchen or Laundry Wastes) - Location: 2360 Windmill
Foint Road, White Stone 22578, Owner: 4711 King William Road, Richmond 23225,
Cwealling- white frame 2 story. Mo contact.  Kitchen wastes discharge through a 1%%°
FYC pipe into a cracked grease trap without a cover. Sanitary Notice issued 5-1101 to
field # BS&.

13, MO FACILITIES, DIRECT — Occupant: Little Bay Fish Company, 200 Osprey Lane,
White Stone 22578, Owners: Glen and June Steel, Box 7985, White Stone. Private
pier. 1 person. Sanitary Motice issued 7-5-01 to field # B0

14, COMTRIBUTES POLLUTION - Docupant: Tanya Kelly, 2465 Windmill Point Road, White
Stone 22578, Owner: 205 Spotswood Road, Richmond 23200, Dwelling- brown and
white house frailer. 2 persons. Effluent erupting from drainfield onto ground surface.
Sanitary Motice issued 4-27-01 to field # B43.
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15 COMTRIEUTES POLLUTION - Location: 3808 Windmill Point Road, White Stone 22578,
Dwelling- aqua and white house trailer. 2 persons. Effluent erupting from septic tank
onto ground surface. Sanitary Maotice issued 4-24-01 to fiald #B32.

1&. CONMTRIBUTES POLLUTION (Kitchen or Laundry Wastes), DIRECT — Location: 4621
Windmill Point Road, White Stone 22578, Cwners: 7208 Beverly Road, Baltimore, MD
21234, Dwelling- beige vinyl siding 2 story. Mo contact. Kitchen or laundry wastes
discharge from underneath dwelling through a 13" PYC pipe into a 4™ PVC pipe onto
ground surface 75" from Lithe Bay. Sanitary Notice issued 4-2401 to field #812.

POTENMTIAL POLLUTION
-MNana-

SECTION C: NON-SEWAGE POLLUTION SOURCES
INDUSTRIAL WASTES

4, Menhaden Bait Company, Incomporated (Roland Seorge), 1675 Little Bay Road, White
Stone 22578, Business- fish processing facility. 2 employess. Observed onsite was 1
X 1000 gallon digsel fuel tank 57 from Antipoison Creek surrounded by a 37 concrete
banm.

&, DIRECT - Occupant: Pride of YWirginia Seafood, 3121 Little Bay Road, White Stone
22578, Owner: C.W. O'Bier, Route 1, Box 37C, Callao 22435, Business- commercial
shellfish processing plant (VA-10245F). 20 employees. Processing wastes and floor
drains discharge into a settling tank and the oveflow drains into Antipoison Creek. Has
Permit # VAGS5240359 from DEQ. Permit expires 7-24-01.

7. Occupant: Cully's Railway, 312 Harpers Creek Drive, White Stone 22578, Owner:
Edward L. Cullingsworth, 3504 Mine Mile Road, Richmond 23223, Business-
commercial marina. 1 employee. Observed onsite was 1 X 500 gallon diesel fuel tank
& from Harpers Creek without a protective berm.

10. DIRECT- Chesapeake Bay Fish and Ovyster (Marvin George), 213 Fox Den Road, Whita
Stone 22578, Business has not been in operation for several years. 2 persons.
Processing wastes and floor drains would discharge into Hampers Creek if plant was
active. Has Pemit # WAGE2401 6 from DECQ. Pemit expires 7-24-2001.

13 Cocupant: Litle Bay Fish Company, 200 Osprey Lane, White Stone 22578, Owners:
Glen and June Steel, Box 7385, White Stone. Business is no longer in operation. 1
person. Observed onsite was 1 x 500 gallon diesel fuel tank 407 from Antipoison Creck
without a protective bemm.

17. DIRECT - Occupant: Captain Georges Seafood (Little Bay Lookout), 4771 Windmill
Point Road, White Stone 22578, Owners: Billy and Barbara Ancamow, 702 Baywater
Drive, Kilmarnock 22482, 1 person. Mew ownears have an active permit from DEQ, but
at this time they are unsure about what they plan to do with the business. Processing
wastes and floor drains would discharge into Little Bay if plant was active. Has Permit #
WAGS24027 from DEQ. Permit expires 7-24-2001.
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SOLID WASTE DUMPSITES
-Mone-

SECTION D: BOATING ACTIVITY
MARINAS

Cully's Raikway, 312 Harpers Creek Drive, White Stone 22578, Owner: Edward L.
Cullingswiorth, 2504 Mine Mile Road, Richmond 23223, Commercial marina. 1
employee. 14 slips/moorings available. Present at time of survey was 1 pleasure boat
and 1work boat under 26° and 2 work boats and 3 pleasure boats over 26'.  Boating
services provided are electricity, repair and water. Containers are available for solid
waste. Sanitary facilitios provided are 1 vault privy for men and 1 vault privy for womean,
which appeared to be in satisfactory condition at time of inspaction. Sewage disposal is
bty pump and haul. Privies are used as a portable toilet dump station facility. Boat
holding tank pump-out facdilities are provided at this location, but were inoperable at time
of inspeaction.

Little Bay Fish Company, 200 Osprey Lane, White Stone 22578, Owners: Glen and
June Steel, Box 7985 White Stone. Private boat docking facility. 1 person. 3
slips'moorings available. Present at time of survey was 1 work boat under 26" and 1
wiork boat over 26'. Boating services provided are electricity and water. Containers are
available for solid waste. There are no sanitary faciliies or portable toilet dump station
fadilities provided. Owner has an exemption to the requirement to provide boat holding
tank pump-out facilities at this location.

OTHER FLACES WHERE BOATS ARE MOORED

Chares Marcheti Pier, 1028 Clarks Point Road, White Stone 22578, Private boat
docking facility. 3 persons. 16 slips/moornngs available. Presant at ime of survey wera
2 pleasure boats under 26” and 2 pleasure boats over 26'. Boating services provided
are water, electricity and an in-out ramp. Containers are provided for solid waste.
Sanitary facilities are available in the main house and the pool houses, Sewage
disposal is to a septic tank with drairfield, which appeared to be in satisfactory condition
at the time of inspection. There are no boat holding tank pump-out facilies or portable
toilet dump station facilities available at this location.

Bay Seafood and Bay Company, 1822 Windmill Point Road, White Stone 22575,

Cwner: Meridith Robbins, 1253 Cherry Point Road, White Stona. Private boat docking
facility. 2 employees. 7 slips/moorngs available. Presant at time of survey wars 3
pleasure boats under 26" and 2 work boats and 1 pleasure boat over 267 in wet slips; and
in dry storage there were 4 work boats and 8 pleasure boats under 26" and 1 work boat
over 26°. Boating services provided are electricity, in-out ramp and water. Containers
are provided for solid waste. The only sanitary facilities available are 1 pit privy, which
appeared to be in satisfactory condition at ime of inspection. Privy is used as a portabla
toilet dump station facility. Owner has an exemption to the requirement to provide boat
holding tank pump-out facilities at this location.
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UNDER SURVEILLANCE

Mova Bait Company (David George), 202 Antirap Drive, White Stone 22578, Business:
menhaden bait company. 2 slips/moorings available. Present at time of survey wera 3
wiork boats under 26" and 2 work boats over 267 in wet slips; and in dry storage there
was 1 pleasure boat under 26°. The only boating service provided is electricity. Therz
are containers provided for solid waste. Sanitary facilities provided are 4 commodes, 4
lavatorizs, and 1 shower for men; and 4 commodes, 4 lavatories, and 1 showear for
women. There is also 1 unisex toilet available. Sewage disposal is by pump and haul
and by a septic tank with drainfield, which appeared to be in satisfactory condition at
time of inspection. There are no portable toilet dump station facilities or boat holding
tank pump-out facilities provided at this location.

SECTION E: CONTRIBUTES ANIMAL POLLUTION

Limerick Morgan Horse Farm, Clarks Point Boad, White Stone 22578, Owner: Richard
W, O'Brign, P. 0. Box 698, White Stone.  Dwelling- white frame 2% story with black tim.
2 persons. Presant at ime of survey were 5 horses in a fencad pasture 200" from
Antipoison Cresk. Manure is left on the ground.
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SUMMARY

Area # 017
Little Bay and Antipoison Creek

& July 2001

SECTION B: SEWAGE POLLUTION SOURCES
1. SEWAGE TREATMENT WORKS

O - DIRECT - Mone

O - INDIRECT - Mone

0-B1.TOTAL

2. OMN-SITE SEWAGE DEFICIENCIES
1 - CONTRIBUTES POLLUTION, DIRECT -# 1
4 - COMTRIBUTES POLLUTION, INDIRECT -#6, 8, 14,15
1 - CP (Kitchen or Laundry Wastes), DIRECT - # 16
1 - CP (Kitchen or Laundry Wastes), INDIRECT, # 11
1-MNOFACILITIES, DIRECT -#13
0 - MO FACILITIES, INDIRECT - Mone
A_B2 TOTAL

3. POTENTIAL POLLUTION
O - POTENTIAL POLLUTION - Mone

SECTION C: NOM-SEWAGE WASTE SITES
1. INDUSTRIAL WASTE SITES
2-DIRECT -#5,10, 17
2-INDIRECT - #4, 7 12
G- C1. TOTAL

2. SO0LIDWASTE DUMPSITES
0 - DIRECT - Mone
0 - INDIRECT - Mone

0-C2 TOTAL

SECTION D: BOATING ACTIVITY
2-MARIMAS-#7 13
2 - OTHER PLACES WHERE BOATS ARE MOORED -# 2, 9
1-UNDER SURWEILLAMCE - # 12
5-D0. TOTAL

SECTION E: CONTRIEUTES ANIMAL POLLUTION
0 - DIRECT - Mone
1-INDIRECT - #3
1-E TOTAL
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Appendix B: Supporting Documentation and Water shed Assessment

A.
B.
C.

Fecal Production Literature Review
Geogr aphic Information System Data: Sources and Process
Water shed Sour ce Assessment
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TableB.1 Fecal Production Literature Review

Concentration in feces

Fecal coliform production rate Comments

FClg Ref. FC/day Ref.
(seasonal)

Cat 7.9E+06 1 5.0E+09 4
Dog 2.3E+07 1 5.0E+09 4
Chicken 1.3E+06 1 1.9E+08 4
Chicken 2.4E+08 9
Cow 2.3E+05 1 1.1E+11 4 average of dairy and beef
Beef cattle 5.4E+09 9
Deer 1.0E+02 6 2.5E+04 6 assume 250 g/day
Deer ? 5.0E+08 9 best prof. judgment
Duck 4.5E+09 4 average of 3 sources
Duck 3.3E+07 1 1.1E+10 9
Canada Geese 4.9E+10 4
Canada Geese 3.6E+04 3 9.0E+06 3
Canada Geese 1.5E+04 8 3.8E+06 8 assume 250 g/day (3)
Horse 4.2E+08 4
Pig 3.3E+06 1 5.5E+09 4
Pig 8.9E+09 9
Sea Gull 3.7E+08 8 3.7E+09 8 assume 10 g/day
Sea gull 1.9E+09 5 mean of four species
Rabhbit 2.0E+01 2 ?
Raccoon 1.0E+09 6 1.0E+11 6 assume 100 g/day
Sheep 1.6E+07 1 1.5E+10 4
Sheep 1.8E+10 9
Turkey 2.9E+05 1 1.1E+08 4
Turkey 1.3E+08 9
Rodent 1.6E+05 1 ?
Muskrat 3.4E+05 6 3.4E+07 6
Human 1.3E+07 1 2.0E+09 4
Septage 4.0E+05 7 1.0E+09 7 assume 70/gal/day/person

1. Geldreich, E. and E. A. Kenner. 1969. Concepts of fecal streptococci in stream pollution. J. Wat. Pollut. Control
Fed. 41:R336-R352.
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Geldreich, E., E. C. Best, B. A. Kenner, and D. J. Van Donsel. 1968. The bacteriological aspects of stormwater
pollution. J. Wat. Pollut. Control Fed. 40:1861-1872.
Hussong, D., J. M. Damare, R. J. Limpert, W. J. L. Sladen, R. M. Weiner, and R. R. Colwell. 1979. Microbial
impact of Canada geese (Branta canadensis) and whistling swans.
U.S. Environmental Protection Agency. 2001. Protocol for Developing Pathogen TMDLSs. EPA 841-R-00-002.
Office of Water (4503F), United States Environmental Protection Agency, Washington, DC. 132 pp.
Gould, D. J. and M. R. Fletcher. 1978. Gull droppings and their effects on water quality. Wat. Res. 12:665-672.
Kator, H. and M. W. Rhodes. 1996. Identification of pollutant sources contributing to degraded sanitary water
quality in Taskinas Creek National Estuarine Research Reserve, Virginia. Special Report in Applied Marine
Science and Ocean Engineering No. 336, The College of William and Mary, VIMS/School of Marine Science.
Kator, H., and M. W. Rhodes. 1991. Evaluation of Bacteroides fragilis bacteriophage, a candidate human-specific
indicator of fecal contamination for shellfish-growing waters. A final report prepared under NOAA Cooperative
Agreement NA9OAA-H-FD234. Prepared and submitted to NOAA, Southeast Fisheries Science Center,
Charleston Laboratory, Charleston, SC. 98 pp.
Alderisio, K. A. and N. DeLuca. 1999. Seasonal enumeration of fecal coliform bacteriafrom the feces of ring-
billed gulls (Larus delawarensis) and Canada geese (Branta canadensis). Appl. Environ. Microbiol. 65:5628-5630.
TMDL report attributed to Metcalf and Eddy 1991 (Potomac Headwaters of West VA).
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Table B.2 GIS Data Elements and Sour ces

Type of Information Data Sour ce Obtained Reviewed/ Analyzed
Applicable water quality criteria | Virginia Water Quality Sandards Yes Yes
Section 303(d) listings VA DEQ Yes Yes

Reach File Version 3 (USEPA BASNS
Stream network) . Yes Yes
National Hydrography Data (USGS)
Land Use/ Land Cover data National Land Cover Data (NLCD) 1992) Yes Yes
Soils County Level Soil SSURGO data 2001 Yes Yes
] BASNS VADEQ Yes v
Wetershed boundaries VIMS Subwatershed Layer &
Section 303(d) listed segments Virginia Department of Environmental Yes Yes
Quality
County Boundaries BASINS, ESRI Yes Yes
Roads Virginia Department of Transportation Yes Yes
Population/ Household/ Septic . ) ; Yes Yes
System Estimates CCRM; VDH-DSS Sanitary Survey
Wildlife estimates VIMS: DGIF Yes Yes
USDA National Agricultural Statistics
Livestock estimates/ agricultural | >V
: « Soil and Water Conservation Districts Yes Yes
practices VA DCR
VIMS

. VADEQ, VADCR
Combined-sewer and stormwater || . agencies Yes Yes
outfal locations

VIMS
Pet Estimates CCRM: DGIF Yes Yes
Marina Estimates VIMS, VDH-DSS Sanitary Survey Yes Yes
Monitoring data and station VDH DS5 v
locations Virginia Department of Environmental Yes &
Quality
Meteorological data National Climatic Data Center (NCDC) No No
National Oceanic and Atmospheric
Tidal Data Administration (NOAA) Yes Yes
VDH DSS (provided w/ monitoring data)
Stream flow data U.S Geological Survey Yes Yes
Bacteria Source Tracking data VDH-DSS, MapTech Yes Yes
(BST)
Permitted facility locations and
discharge monitoring reports VA DEQ Yes Yes
(DMR)
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A. GIS Data Description and Process

Watershed boundary determined by VDH, DSS. There are 105 watersheds in Virginia.

Subwatershed boundaries were delineated based on elevation, using digital 7.5 minute USGS
topographic maps. There are 1836 subwatersheds.

The original land use has 15 categories that were combined into 3 categories.
urban (high and low density residential and commercia);

undeveloped (forest and wetlands); and

agriculture (pasture and crops).

Descriptions of Shoreline Sanitary Survey deficiencies are found in each report. Contact DSS for more
information. Digital data layer generated by CCRM from hardcopy reports.

Wastewater treatment plant locations were obtained from DEQ and digital data layer was generated by
CCRM. Design flow, measured flow, and fecal coliform discharges were obtained from DEQ.

Sewers data layer was digitized from Shoreline Sanitary Surveys by CCRM.

Dog numbers were obtained using the database generated by CCRM. The number of issued dog
licenses were supplied by the Treasuries offices of Lancaster and Northumberland Counties. The
number of issued licenses was compared to the calculated estimate values based on watershed.

Domestic livestock includes cows, pigs, sheep, chickens, turkeys, and horses. Database was generated
by CCRM.

Wildlife includes ducks and geese, deer, and raccoons. Animals were chosen based on availability of
fecal coliform production rates and population estimates. Database was generated by CCRM.

Ducks and geese-US FWS, DGIF

Deer—DGIF

Raccoons-DGIF

Human input was based on DSS sanitary survey deficiencies and US Census Bureau population data
(number of households).

Water quality monitoring data are collected, on average, once per month. Digital data layer of
locations was generated by DSS. Water quality data was mathematically processed and input into a
database.

Water bodies were divided into segments based on the location of the monitoring stations (midway
between stations). If a segment contained >1 station, the FC values were averaged. |f a segment
contained O stations, the value from the closest station(s) was assigned to it. Digital data layer of
segments was generated by CCRM. FC loadings in the water were obtained by multiplying FC
concentrations by segment volume.
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Segment volume was determined from current field bathymetry data.

The 1998 303d report was used to set the list of condemnation zones that require TMDLs. The digital
data layer was generated by CCRM from hardcopy closure reports supplied by DSS.

B. Population Numbers

The process used to generate population numbers used for the nonpoint source contribution analysis
for the four source categories. human, livestock, pets and wildlife is described for each below.

Human:
The number of people contributing fecal coliform from failing septic tanks were developed in two
ways and then compared to determine afinal value.

1) Deficiencies (septic failures) from the DSS shoreline surveys were counted for each watershed

and multiplied by 3 (average number of people per household).

2) Numbers of households in each watershed were determined from US Census Bureau data. The
numbers of households were multiplied by 3 (average number of people per household) to get
the total number of people and then multiplied by a septic failure rate* to get number of people
contributing fecal coliform from failing septic tanks.

*The septic failure rate was estimated by dividing the number of deficiencies in the watershed by the
total households in the watershed. The average septic failure rate was 12% and this was used as the
default unless the DSS data indicated that septic failure was higher.

Livestock:

US Census Bureau data was used to calculate the livestock values. The numbers for each type of
livestock (cattle, pigs, sheep, chickens (big and small), and horses) were reported by county. Each
type of livestock was assigned to the land use(s) it lives on, or contributes to by the application of
manure, as follows:

Cattle cropland and pastureland
Pigs cropland

Sheep pastureland

Chickens cropland

Horses pastureland

GIS was used to overlay data layers for severa steps:

1) The county boundaries and the land uses to get the area of each land use in each county. The
number of animals was divided by the area of each land use for the county to get an animal
density for each county.

2) The subwatershed boundaries and the land uses to get the area of each land use in each
subwatershed.

3) The county boundaries and the subwatershed boundaries to get the area of each county in each
subwatershed. If a subwatershed straddled more than one county, the areal proportion of each
county in the subwatershed was used to determine the number of animals in the subwatershed.
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Using MS Access, for each type of livestock, the animal density by county was multiplied by the area
of each land use by county in each subwatershed to get the number of animals in each subwatershed.
If more than one county was present in a subwater shed, the previous step was done for each county in
the subwatershed, then summed for a total number of animals in the subwatershed. The number of
animals in each subwatershed was summed to get the total number of animals in each watershed.

Pets:

US Census Bureau data provided the number of households by county. The number of dogs per
county was divided by the area of the county to get a dog density per county. GIS was used to overlay
the subwatershed boundaries with the county boundaries to get the area of each county in a
subwatershed. If a subwatershed straddled more than one county, the areal proportion of each county
in the subwatershed was calculated. Using MS Access, the area of each county in the subwatershed
was multiplied by the dog density per county to get the number of dogs per subwatershed. If more
than one county was present in a subwatershed, the previous step was done for each county in the
subwatershed, then summed for atotal number of dogs in the subwatershed. The number of dogs in
each subwatershed was summed to get the total number of dogs in each watershed.

Wildlife:

Deer—

The number of deer were calculated using information supplied by DGIF, consisting of an average
deer index by county and the formula:

#deer/mi? of deer habitat = (-0.64 + (7.74 * average deer index)).

Deer habitat consists of forests, wetlands, and agricultural lands (crop and pasture). GIS was used to
overlay data layers for the following steps:

1) The county boundaries and the subwatershed boundaries to get the area of each county in each
subwatershed. If a subwatershed straddled more than one county, the areal proportion of each
county in the subwatershed was cal cul ated.

2) The subwatershed boundaries and the deer habitat to get the area of deer habitat in each
subwatershed.

Using MS Access, number of deer in each subwatershed were calculated by multiplying the

#deer/mi® of deer habitat times the area of deer habitat. |f more than one county was present in a

subwatershed, the previous step was done for each county in the subwatershed, then summed for a

total number of deer in the subwatershed. The number of deer in each subwatershed was summed

to get the total number of deer in each watershed.

Ducks and Geese—

The data for ducks and geese were divided into summer (April through September) and winter
(October through March).

Summer

The summer numbers were obtained from the Breeding Bird Population Survey (US Fish and Wildlife
Service) and consisted of bird densities (ducks and geese) for 3 regions. the south side of the James
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River, the rest of the tidal areas, and the salt marshesin both areas. The number of ducks and geesein
the salt marshes were distributed into the other 2 regions based on the areal proportion of salt marshes
in them using the National Wetland Inventory data and GIS.

Winter

The winter numbers were obtained from the Mid-Winter Waterfowl Survey (US Fish and Wildlife
Service) and consisted of population numbers for ducks and geese in several different areasin the tida
region of Virginia. MS Access was used to calculate the total number of ducks and geese in each area
and then these numbers were grouped to match the 2 final regions (Southside and the rest of tidal
Virginia) for the summer waterfowl populations. Winter populations were an order of magnitude
larger than summer populations.

Data from DGIF showed the spatia distribution of ducks and geese for 1993 and 1994. Using this
information and GIS a 250m buffer on each side of the shoreline was generated and contained 80% of
the birds. Wider buffers did not incorporate significantly more birds, since they were located too far
inland. GIS was used to overlay the buffer and the watershed boundaries to calculate the area of buffer
in each watershed. To distribute this information into each subwatershed, GIS was used to calculate
the length of shoreline in each subwatershed and the total length of shoreline in the watershed.
Dividing the length of shoreline in each subwatershed by the total length of shoreline gives aratio that
was multiplied by the area of the watershed to get an estimate of the area of buffer in each
subwatershed. MS Excel was used to multiply the area of buffer in each subwatershed times the total
numbers of ducks and geese to get the numbers of ducks and geese in each subwatershed. These
numbers were summed to get the total number of ducks and geese in each watershed. To get annual
populations, the totals then were divided by 2, since they represent only 6 months of habitation (this
reduction underestimates the total annual input from ducks and geese, but is the easiest conservative
method to use since there is not a way to incorporate the seasonal differences).

Raccoons—

Estimates for raccoon densities were supplied by DGIF for 3 habitats—wetlands (including freshwater
and saltwater, forested and herbaceous), along streams, and upland forests. GIS was used to generate a
600ft buffer around the wetlands and streams, and then to overlay this buffer layer with the
subwatershed boundaries to get the area of the buffer in each subwatershed. GIS was used to overlay
the forest layer with the subwatershed boundaries to get the area of forest in each subwatershed. MS
Access was used to multiply the raccoon densities for each habitat times the area of each habitat in
each subwatershed to get the number of raccoons in each habitat in each subwatershed. The number of
raccoons in each subwatershed was summed to get the total number of raccoons in each watershed.
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C. Watershed Sour ce Assessment

The waershed assessment calculates fecal coliform loads by source based on geographic information
system data. A geographic information system is a powerful computer software package that can store
large amounts of spatially referenced data and associated tabular information. The data layers
produced by a GIS can be used for many different tasks, such as generating maps, analyzing results,
and modeling processes. The watershed model requires a quantitative assessment of human sewage
sources (i. e., malfunctioning septic systems) and animal (livestock, pets and wildlife) fecal sources
distributed within each watershed.

The fecal coliform contribution from livestock is through the manure spreading processes and direct
deposition during grazing. This contribution was initialy estimated based on land use data and the
livestock census data. In the model, manure was applied to both cropland and pasture land depending
on the grazing period. Figure B-1 shows a diagram of the procedure for estimating the total number of
livestock in the watershed and fecal coliform production. A description of the process used to
determine the source population values for wildlife, pets and human used in the calculation of percent
loading is found in Appendix B above.

Table B-3 Nonpoint Source Load Distribution by Condemned Area Using
Watershed Model: Growing Areas16 & 17

Condemned Area Livestock Wildlife Human Pet
016-057
Indian Creek 3% 23% 65% D%
016-024
Dymer Creek 11% 22% 26% 41%
016-133
Tabbs Creek 12% 62% 18% 8%
017-188
Antipoison Creek 2% 30% 66%0 2%
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FIGURE B.1 Diagram to Illustrate Procedure Used to Estimate Fecal Coliform Production from
Estimated Livestock Population

County A census area of subwatershed
I I
¥
Estimate livestock
based on the ratio of
land use area

¥
Animal count in
each subwatershed
¥
% confined % not confined
Manure produced l ¥ l
Stockpiled ,
Beef Eroiler
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in stockpile Hogs Hens
Femainder distributed l l l
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runoff feedlots farms
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159




Appendix C: Water Quality Data Summary

Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL

Table C.1 Observed Geometric Mean and 90" Per centile by Condemned Area and Stationfor
Indian Creek and Tributaries

Last 30

) M ean of SD M ean of th Last 30
Corf:ag;lned Dﬁirsntggrcm Geometric | Geometri | the 90" SI\/IDeggs Sacr;nepc))le Sample
M eans c Means Means 90th
mean

16-26 3.85 0.53 9.99 6.19 2.92 13.23
Indian 16-27 5.07 1.09 19.76 11.63 2.99 12.04
Creek Main 16-28 5.59 1.14 23.10 10.11 3.91 21.87
Stem 16-29 8.13 2.58 4350 24.77 523 | 39.09
16-30 12.26 474 96.59 85.65 7.82 46.02

16-30A 18.02 6.76 140.45 88.32 13.99 114.37
16-32 19.10 10.30 189.59 190.37 12.33 87.70

Barnes

Creek 16-22 5 8.52 2.28 45.16 17.57 6.35 33.49
16-24 4.09 0.72 12.49 6.67 3.01 12.96
Henrys 16-25 5.82 1.70 26.71 15.66 3.56 13.61
Creek 16-25A 0.37 1.39 42.00 10.61 8.70 46.51
16-25B 5.90 1.34 30.73 14.11 4.49 23.50
Bells Creek 16-27 5 9.07 2.05 48.08 10.34 5.86 31.19
Long Creek 16-28 5 6.27 1.85 38.33 22.27 448 26.60
Pitmans 16-29A 13.14 5.63 97.99 75.87 8.49 48.29
Cove 16-29B 21.15 11.76 171.24 143.96 14.05 84.94
ng\‘j‘;'y 16-30B 20.99 10.37 187.19 185.85 1050 | 68.91
Arthur Cove 16-29C 6.85 1.35 36.86 8.79 5.13 28.72
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Table C.2 Observed Geometric Mean and 90™" Per centile by Condemned Area and Stationfor

Dymer Creek and Tributaries

Last 30

) M ean of SD M ean of th Last 30
Corfreg;ned Dﬁirsntggrcm Geometric | Geometri | the90™ Sl\/lDeggs Sacr;nepc))le Sample
M eans c Means Means 90th
mean
16-17 4.27 0.68 10.88 4.14 295 8.89
D

cr egkm,\jr i 16-19 5.75 1.09 24.61 9.04 3.25 13.28
Stem 16-20 8.40 2.28 40.08 20.22 529 23.16
16-21 16.64 537 107.25 58.80 1124 | 86.49
16-21A 2757 12.36 203.48 127.11 1606 | 88.83
Ashley Cove 16-16 5.95 181 25.77 16.42 4.05 21.45
16-16.5 436 0.82 22.23 6.61 3.46 18.95

Lees Cove 16-17A 12.00 1.04 72.04 18.34 811 5351

RonesBay 16-17B 3.39 0.42 9.00 1.30 2.78 8.37
Hunts Cove 16-18 747 2.30 36.35 19.85 5.05 21.16
Georges 16-19A 6.77 1.72 36.72 2741 443 30.21
Cove 16-19B 8.77 219 51.68 23.16 451 2549
Poplar Neck | 16 19c 6.17 128 26.55 9.96 432 | 2374

Creek

J Ogg\f‘e’”s 16-19 1 0.82 5.07 69.40 78.68 7.29 51.87
U”'Cr;?/rged 16-20A 12.17 4.66 87.35 57.13 813 | 5547
ChasesCove | 16-20B 12.48 3.25 83.87 39.69 9.63 67.37
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Table C.3 Observed Geometric Mean and 90™" Per centile by Condemned Area and Stationfor

Tabbs Creek
Last 30
Condemned | DSS Station M ean of SD | Mean t%f SD 9o™ Sample Last 30
Geometric Geometric | the90 Sample
Area Number Means Geo
Means Means Means 90th
mean
16-10 5.49 1.38 20.56 11.08 3.77 18.20
16-10 5 6.43 1.16 32.72 6.52 5.18 27.46
16-11 747 2.62 36.14 16.25 4.95 32.44
Tabbs Creek 16-12 12.71 6.52 83.79 72.93 8.49 41.44
16-12 5 10.61 3.74 75.73 40.96 7.08 45.61
16-13 20.11 10.12 146.85 113.80 7.19 39.22
16-13 5 41.62 27.69 326.55 210.64 31.59 167.74
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Table C.4 Observed Geometric Mean and 90™" Percentile by Condemned Area and Stationfor

Antipoison Creek

Last 30

) M ean of SD M ean of th Last 30
Condemned | DSS Station Geometric Geometri | the 90 SD 90 Sample Sample
Area Number M eans Geo
M eans c Means Means 90th
mean
17-3 3.28 0.24 5.35 1.80 2.88 8.25
17-4 5.30 2.24 23.45 22.79 3.64 16.56
Antipoison 17-5 5.31 1.23 20.54 11.26 3.78 15.69
Creek 17-6 7.32 214 36.80 20.04 3.05 17.77
17-7 8.77 2.65 41.35 17.33 5.22 26.13
17-8 12.01 4.01 71.04 33.15 6.87 37.58
Un-named 17-5A 7.94 1.40 39.66 12.09 7.01 36.44
Coveto
A”,il'grot'f]o” 17-58 13.22 1.84 79.68 13.01 1259 | 78.00
Un-named
Coveto 17-5C 10.00 2.12 58.89 9.26 7.47 49.38
Antipoison
South
bavenport 17-4A 18.33 5.58 176.63 65.44 1032 | 86.37
Creek
Harpers
Creek
(tributary to 17-6 5 7.18 1.72 47.71 15.05 5.01 31.97
Antipoison
Creek)

163




Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL
Appendix D

1) Code of Virginia 862.1-194.1 Obstructing or contaminating state
waters.

2) Code of Federal Regulations. Title 33, Volume 2, Parts 120 to 1999
Revised as of July 1, 2000

D1: Codeof Virginia §62.1-194.1
862.1-194.1. Obstructing or contaminating state waters.

Except as otherwise permitted by law, it shall be unlawful for any person to dump, place or put, or
cause to be dumped, placed or put into, upon the banks of or into the channels of any state waters any
object or substance, noxious or otherwise, which may reasonably be expected to endanger, obstruct,
impede, contaminate or substantially impair the lawful use or enjoyment of such waters and their
environs by others. Any person who violates any provision of this law shall be guilty of a misdemeanor
and upon conviction be punished by a fine of not less than $100 nor more than $500 or by confinement
in jail not more than twelve months or both such fine and imprisonment. Each day that any of said
materials or substances so dumped, placed or put, or caused to be dumped, placed or put into, upon the
banks of or into the channels of, said streams shall constitute a separate offense and be punished as
such. In addition to the foregoing penalties for violation of this law, the judge of the circuit court of
the county or corporation court of the city wherein any such violation occurs, whether there be a
criminal conviction therefore or not shall, upon abill in equity, filed by the attorney for the
Commonwealth of such county or by any person whose property is damaged or whose property is
threatened with damage from any such violation, award an injunction enjoining any violation of this
law by any person found by the court in such suit to have violated this law or causing the same to be
violated, when made a party defendant to such suit. (1968, c. 659.)

D2: Code of Federal Regulations. Title 33, Volume 2, Parts 120 to 1999
Revised as of July 1, 2000 From the U.S. Government Printing Office via
GPO Access[CITE: 33CFR159]

NAVIGABLE WATERS
CHAPTER I--COAST GUARD, DEPARTMENT OF TRANSPORTATION (CONTINUED)
PART 159--MARINE SANITATION DEVICES
Subpart A--General
Sec.
159.1 Purpose.
159.3 Definitions.
159.4 Incorporation by reference.

159.5 Requirements for vessel manufacturers.
159.7 Requirements for vessel operators.
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Subpart B --Certification Procedures

Purpose.
Regulations for certification of existing devices.

159.12a Certification of certain Type Il devices.

159.14
159.15
159.16
159.17
159.19

159.51
159.53
159.55
159.57
159.59
159.61
159.63
159.65
159.67
159.69
159.71
159.73
159.75
159.79
159.81
159.83
159.85
159.87
159.89
159.93

Application for certification.
Certification.

Authorization to label devices.
Changesto certified devices.
Testing equivalency.

Subpart C--Design, Construction, and Testing

Purpose and scope.

General requirements.

I dentification.

Installation, operation, and maintenance instructions.
Placard.

Vents.

Accessto parts.

Chemical level indicator.

Electrical component ratings.

Motor ratings.

Electrical controls and conductors.
Conductors.

Overcurrent protection.

Terminals.

Baffles.

Level indicator.

Sewage removal.

Removal fittings.

Power interruption: Type | and I devices.
Independent supporting.
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159.95 Safety.
159.97 Safety: inspected vessels.
159.101 Testing: general.
159.103 Vibration test.
159.105 Shock test.
159.107 Rolling test.
159.109 Pressuretest.
159.111 Pressure and vacuum pulse test.
159.115 Temperature range test.
159.117 Chemical resistance test.
159.119 Operability test; temperature range.
159.121 Sewage processing test.
159.123 Coliform test: Type| devices.
159.125 Visiblefloating solids: Type | devices.
159.126 Coliform test: Typell devices.
159.126a Suspended solidstest: Typell devices.
159.127 Safety coliform count: Recirculating devices.
159.129 Safety: Ignition prevention test.
159.131 Safety: Incinerating device.

Subpart D--Recognition of Facilities
159.201 Recognition of facilities.
Authority: Sec. 312(b)(1), 86 Stat. 871 (33 U.S.C. 1322(b)(1)); 49 CFR 1.45(b) and 1.46(1) and (m).
Source: CGD 73-83, 40 FR 4624, Jan. 30, 1975, unless otherwise noted.
Subpart A--General
Sec. 159.1 Purpose.

This part prescribes regulations governing the design and construction of marine sanitation devices and procedures for
certifying that marine sanitation devices meet the regulations and the standards of the Environmental Protection Agency
promulgated under section 312 of the Federal Water Pollution Control Act (33 U.S.C. 1322), to eli minate the discharge of
untreated sewage from vesselsinto the waters of the United States, including the territorial seas. Subpart A of this part
contains regulations governing the manufacture and operation of vessels equipped with marine sanitation devices.

Sec. 159.3 Definitions.

In this part:

Coast Guard means the Commandant or his authorized representative.

Dischargeincludes, but is not limited to, any spilling, leaking, pouring, pumping, emitting, emptying, or dumping.
Existing vessel includes any vessel, the construction of which was initiated before January 30, 1975.

Fecal coliform bacteriaare those organisms associated with the intestine of warm-blooded animals that are commonly
used to indicate the presence of fecal material and the potential presence of organisms capable of causing human disease.
Inspected vessel means any vessel that is required to be inspected under 46 CFR Ch. I.

L ength means a straight line measurement of the overall length from the foremost part of the vessel to the aftermost part of
the vessel, measured parallel to the centerline. Bow sprits, bumpkins, rudders, outboard motor brackets, and similar fittings
or attachments are not to be included in the measurement.

Manufacturer means any person engaged in manufacturing, assembling, or importing of marine sanitation devices or of
vessels subject to the standards and regul ations promulgated under section 312 of the Federal Water Pollution Control Act.
Marine sanitation device and device includes any equipment for installation on board a vessel which is designed to
receive, retain, treat, or discharge sewage, and any process to treat such sewage.

New vessel includes any vessel, the construction of which isinitiated on or after January 30, 1975.

Person means an individual, partnership, firm, corporation, or association, but does not include an individual on board a
public vessel.
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Public vessel means avessel owned or bare-boat chartered and operated by the United States, by a State or political
subdivision thereof, or by aforeign nation, except when such vessel is engaged in commerce.
Recognized facility means any laboratory or facility listed by the Coast Guard as a recognized facility under this part.
Sewage means human body wastes and the wastes from toilets and other receptacles intended to receive or retain body
waste.
Territorial seas means the belt of the seas measured from the line of ordinary low water along that portion of the coast
whichisin direct contact with the open sea and the line marking the seaward limit of inland waters, and extending seaward
adistance of 3 miles.
Type | marine sanitation device means a device that, under the test conditions described in Secs. 159.123 and 159.125,
produces an effluent having afecal coliform bacteria count not greater than 1,000 per 100 milliliters and no visible floating
solids.
Type |l marine sanitation device means a device that, under the test conditions described in Secs. 159.126 and 159.126a,
produces an effluent having afecal coliform bacteria count not greater than 200 per 100 milliliters and suspended solids not
greater than 150 milligrams per liter.
Type Il marine sanitation device means adevice that is designed to prevent the overboard discharge of treated or
untreated sewage or any waste derived from sewage.
Uninspected vessel means any vessel that is not required to be inspected under 46 CFR Chapter |I.
United States includes the States, the District of Columbia, the Commonwealth of Puerto Rico, the Virgin Islands, Guam,
American Samoa, the Canal Zone, and the Trust Territory of the Pacific Islands.
Vessel includes every description of watercraft or other artificial contrivance used, or capable of being used, as a means of
transportation on the waters of the United States.

[CGD 96-026, 61 FR 33668, June 28, 1996, as amended by CGD 95-028, 62 FR
51194, Sept. 30, 1997]

Sec. 159.4 Incorporation by reference.

(a) Certain material isincorporated by reference into this part with the approval of the Director of the Federal Register
under 5 U.S.C. 552(a) and 1 CFR part 51. To enforce any edition other than that specified in paragraph (b) of this section,
the Coast Guard must publish notice of change in the Federal Register; and the material must be available to the public.
All approved material is available for inspection at the Office of the Federal Register, 800 North Capitol Street, NW., suite
700, Washington, DC, and at the U.S. Coast Guard Office of Design and Engineering Standards (GM SE), 2100 Second
Street SW., Washington, DC 20593-0001, and is available from the sources indicated in paragraph (b) of this section.

(b) The material approved for incorporation by reference in this part, and the sections affected, are as follows:

American Society for Testing and Materials (ASTM)
100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM E 11-95, Standard Specification for Wire Cloth and Sieves for Testing Purposes--159.125

[USCG-1999-5151, 64 FR 67176, Dec. 1, 1999]
Sec. 159.5 Requirements for vessel manufacturers.

No manufacturer may manufacture for sale, sell, offer for sale, or distribute for sale or resale any vessel equipped with
installed toilet facilities unless it is equipped with:

(a) An operable Typell or |11 device that has alabel on it under Sec. 159.16 or that is certified under Sec. 159.12 or Sec.
159.12&; or

(b) An operable Type | device that has alabel on it under Sec. 159.16 or that is certified under Sec. 159.12, if the vessel
is19.7 meters (65 feet) or lessin length.
[CGD 95-028, 62 FR 51194, Sept. 30, 1997]
Sec. 159.7 Requirements for vessel operators.

(a) No person may operate any vessel equipped with installed toilet facilities unlessit is equipped with:
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(1) Anoperable Typell or I11 device that has alabel on it under Sec. 159.16 or that is certified under Sec. 159.12 or Sec.
159.123; or

(2) An operable Type | device that has alabel on it under Sec. 159.16 or that is certified under Sec. 159.12, if the vessel
is19.7 meters (65 feet) or lessin length.

(b) When operating avessel on abody of water where the discharge of treated or untreated sewage is prohibited by the
Environmental Protection Agency under 40 CFR 140.3 or 140.4, the operator must secure each Typel or Typell devicein
amanner which prevents discharge of treated or untreated sewage. A cceptable methods of securing the device include--

(1) Closing the seacock and removing the handle;

(2) Padlocking the seacock in the closed position;

(3) Using a non-releasable wire-tie to hold the seacock in the closed position; or

(4) Locking the door to the space enclosing the toilets with a padlock or door handle key lock.

(c) When operating a vessel on abody of water where the discharge of untreated sewage is prohibited by the
Environmental Protection Agency under 40 CFR 140.3, the operator must secure each Type Il deviceina
manner which prevents discharge of sewage. Acceptable methods of securing the device include--

(1) Closing each valve leading to an overboard discharge and removing the handle;

(2) Padlocking each valve leading to an overboard discharge in the closed position; or

(3) Using a non-releasable wire-tie to hold each valve leading to an overboard discharge in the closed position.

[CGH 95-028, 62 FR 51194, Sept. 30, 1997]
Subpart B --Certification Procedures
Sec. 159.11 Purpose.

This subpart prescribes procedures for certification of marine sanitation devices and authorization for labels on certified
devices.

Sec. 159.12 Regulations for certification of existing devices.

(a) The purpose of this section isto provide regulations for certification of existing devices until manufacturers can
design and manufacture devices that comply with this part and recognized facilities are prepared to perform the testing
required by this part.

(b) Any Type 1l device that was installed on an existing vessel before January 30, 1975, is considered certified.

(c) Any person may apply to the Commandant (GMSE), U.S. Coast Guard, Washington, D.C. 20593-0001 for
certification of a marine sanitation device manufactured before January 30, 1976. The Coast Guard will issue aletter
certifying the deviceif the applicant shows that the device meets Sec. 159.53 by:

(1) Evidence that the device meets State standards at |east equal to the standards in Sec. 159.53, or

(2) Test conducted under this part by arecognized laboratory, or

(3) Evidence that the device is substantially equivalent to a device certified under this section, or

(4) A Coast Guard field test if considered necessary by the Coast Guard.

(d) The Coast Guard will maintain and make available alist that identifies each device certified under this section.

(e) Devices certified under this section in compliance with Sec. 159.53 need not meet the other regulationsin this part
and may not be labeled under Sec. 159.16.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15325, Apr. 12, 1976; CGD 82-063a, 48 FR
4776, Feb. 3, 1983; CGD 88-052, 53 FR 25122, July 1, 1988; CGD 96-026, 61 FR 33668, June 28, 1996]

Sec. 159.12a Certification of certain Type Il devices.

(a) The purpose of this section isto provide regulations for certification of certain Typelll devices.
(b) Any Type 1l deviceis considered certified under this section if:
(1) Itisused solely for the storage of sewage and flushwater at ambient air pressure and temperature; and
(2) Itisin compliance with Sec. 159.53(c).
(c) Any device certified under this section need not comply with the other regulationsin this part except as
required in paragraphs (b)(2)and (d) of this section and may not be labeled under Sec. 159.16.
d) Each device certified under this section which isinstalled aboard an inspected vessel must comply with Sec.
159.97.
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[CGD 76-145, 42 FR 11, Jan. 3, 1977]
Sec. 159.14 Application for certification.

(a) Any manufacturer may apply to any recognized facility for certification of a marine sanitation device. The application
for certification must indicate whether the device will be used aboard all vessels or only aboard uninspected vessels and to
which standard in Sec. 159.53 the manufacturer requests the device to be tested.

(b) An application may bein any format but must be in writing and must be signed by an authorized representative of the
manufacturer and include or be accompanied by:

(1) A complete description of the manufacturer's production quality control and inspection methods, record keeping
systems pertaining to the manufacture of marine sanitation devices, and testing procedures;

(2) The design for the device, including drawings, specifications and other information that describes the materials,
construction and operation of the device;

(3) Theinstallation, operation, and maintenance instructions for the device; and

(4) The name and address of the applicant and the manufacturing facility.

(c) The manufacturer must furnish the recognized facility one device of each model for which certification is requested
and samples of each material from which the device is constructed, that must be tested destructively under Sec. 159.117.
The device furnished is for the testing required by this part except that, for devices that are not suited for unit testing, the
manufacturer may submit the design so that the recognized facility may determine the components of the device and
materials to be submitted for testing and the tests to be performed at a place other than the facility. The Coast Guard must
review and accept all such determinations before testing is begun.

(d) At the time of submittal of an application to arecognized facility the manufacturer must notify the Coast Guard of the
type and model of the device, the name of the recognized facility to which application is being made, and the name and
address of the manufacturer, and submit a signed statement of the times when the manufacturer will permit designated
officers and employees of the Coast Guard to have access to the manufacturer's facilities and all records required by this
part.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15325, Apr. 12, 1976]
Sec. 159.15 Certification.

(a) The recognized facility must evaluate the information that is submitted by the manufacturer in accordance with Sec.
159.14(b) (1), (2), and (3), evaluate the device for compliance with Secs. 159.53 through 159.95, test the devicein
accordance with Sec. 159.101 and submit to the Commandant (GMSE), U.S. Coast Guard, Washington, D.C.

20593-0001 the following:

(1) Theinformation that is required under Sec. 159.14(b);

(2) A report on compliance evaluation;

(3) A description of each test;

(4) Test results; and

(5) A statement, that is signed by the person in charge of testing, that the test results are accurate and compl ete.

(b) The Coast Guard certifies atest device, on the design of the device, if it determines, after consideration of the
information that is required under paragraph (a) of this section, that the device meets the requirenents in Subpart C of this
part.

(c) The Coast Guard notifies the manufacturer and recognized facility of its determination under paragraph (b) of this
section. If the deviceis certified, the Coast Guard includes a certification number for the device. If certification is denied,
the Coast Guard notifies the manufacturer and recognized facility of the requirements of this part that are not met. The
manufacturer may appeal adenial to the Commandant (GMSE), U.S. Coast Guard, Washington, D.C. 20593-0001.

(d) If upon re-examination of the test device, the Coast Guard determines that the device does not in fact comply with the
requirements of Subpart C of this part, it may terminate the certification.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15326, Apr. 12, 1976; CGD 82-063a, 48 FR
4776, Feb. 3, 1983; CGD 88-052, 53 FR 25122, July 1, 1988; CGD 96-026, 61 FR 33668, June 28, 1996]
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Sec. 159.16 Authorization to label devices.

(a) When atest deviceis certified under Sec. 159.15(b), the Coast Guard will issue aletter that authorizes the
manufacturer to label each device that he manufactures with the manufacturer's certification that the deviceisin all material
respects substantially the same as atest device certified by the U.S. Coast Guard pursuant to section 312 of the Federal
Water Pollution Control Act Amendments of 1972.

(b) Certification placed on a device by its manufacturer under this section is the certification required by section
312(h)(4) of the Federal Water Pollution Control Act Amendments of 1972, which makesit unlawful for avessel that is
subject to the standards and regulations promul gated under the Act to operate on the navigable waters of the United States,
if such vessel is not equipped with an operable marine sanitation device certified pursuant to section 312 of the Act.

(c) Letters of authorization issued under this section are valid for 5 years, unless sooner suspended, withdrawn, or
terminated and may be reissued upon written request of the manufacturer to whom the letter was i ssued.

(d) The Coast Guard, in accordance with the procedure in 46 CFR 2.75, may suspend, withdraw, or terminate any letter
of authorization issued under this section if the Coast Guard finds that the manufacturer is engaged in the manufacture of
devices labeled under this part that are not in all material respects substantially the same as a test device certified pursuant
to this part.

Sec. 159.17 Changes to certified devices.

(a) The manufacturer of adevice that is certified under this part shall notify the Commandant (G-MSE), U.S. Coast
Guard, Washington, D.C. 20593-0001 in writing of any change in the design of the device.

(b) A manufacturer shall include with a notice under paragraph (@) of this section a description of the change, its
advantages, and the recommendation of the recognized facility as to whether the device remainsin all material respects
substantially the same as the original test device.

(c) After notice under paragraph (a) of this section, the Coast Guard notifies the manufacturer and the recognized facility
inwriting of any tests that must be made for certification of the device or for any change in the letter of authorization. The
manufacturer may appeal this determination to the Commandant (G-MSE), U.S. Coast Guard, Washington, D.C. 20593-
0001.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 82-063a, 48 FR 4776, Feb. 3, 1983; CGD 88-052, 53 FR
25122, July 1, 1988; CGD 96-026, 61 FR 33668, June 28, 1996]

Sec. 159.19 Testing equivalency.

(a) If atest required by this part may not be practicable or necessary, a manufacturer may apply to the Commandant (G-
MSE), U.S. Coast Guard, Washington, DC 20593-0001 for deletion or approval of an alternative test asequivalent to the
test requirementsin this part. The application must include the manufacturer's justification for deletion or the alternative
test and any alternative test data.

(b) The Coast Guard notifies the manufacturer of its determination under paragraph (@) of this section and that
determinationisfinal.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 82-063a, 48 FR 4776, Feb. 3, 1983; CGD 88-052, 53 FR
25122, July 1, 1988; CGD 96-026, 61 FR 33668, June 28, 1996]

Subpart C--Design, Construction, and Testing
Sec. 159.51 Purpose and scope.
(a) This subpart prescribes regulations governing the design and construction of marine sanitation devices.

(b) Unless otherwise authorized by the Coast Guard each device for which certification under this part is requested must
meet the requirements of this subpart.
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Sec. 159.53 General requirements.

A device must:

(a) Under the test conditions described in Secs. 159.123 and 159.125, produce an effluent having afecal coliform
bacteria count not greater than 1,000 per 100 milliliters and no visible floating solids (Type 1),

(b) Under the test conditions described in Secs. 159.126 and 159.126a, produce an effluent having afecal coliform
bacteria count not greater than 200 per 100 milliliters and suspended solids not greater than 150 milligrams per liter (Type
I1), or

(c) Be designed to prevent the overboard discharge of treated or untreated sewage or any waste derived from sewage
(Typelll).

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15325, Apr. 12, 1976]

Sec. 159.55 |dentification.

(a) Each production device must be legibly marked in accordance with paragraph (b) of this section with the following
information:

(1) The name of the manufacturer.

(2) The name and model number of the device.

(3) The month and year of completion of manufacture.

(4) Serial number.

(5) Whether the deviceis certified for use on an inspected or an uninspected vessel.

(6) Whether the deviceis Typel, II, or I11.

(b) The information required by paragraph (a) of this section must appear on a nameplate attached to the device or in
lettering on the device. The nameplate or |ettering stamped on the device must be capable of withstanding without loss of
legibility the combined effects of normal wear and tear and exposure to water, salt spray, direct sunlight, heat, cold, and any
substance listed in Sec. 159.117(b) and (c). The nameplate and | ettering must be designed to resist effortsto remove them
from the device or efforts to alter the information stamped on the nameplate or the device without leaving some obvious
evidence of the attempted removal or alteration.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15325, Apr. 12, 1976]
Sec. 159.57 Installation, operation, and maintenance instructions.

(a) Theinstructions supplied by the manufacturer must contain directions for each of the following:

(1) Installation of the device in a manner that will permit ready accessto all parts of the device requiring routine service
and that will provide any flue clearance necessary for fire safety.

(2) Safe operation and servicing of the device so that any discharge meets the applicable requirements of Sec. 159.53.

(3) Cleaning, winter layup, and ash or sludge removal.

(4) Installation of avent or flue pipe.

(5) Thetype and quantity of chemicalsthat are required to operate the device, including instructions on the proper
handling, storage and use of these chemicals.

(6) Recommended methods of making required plumbing and electrical connections including fuel connections and
supply circuit overcurrent protection.

(b) Theinstructions supplied by the manufacturer must include the following information:

(1) The name of the manufacturer.

(2) The name and model number of the device.

(3) Whether the device is certified for use on an inspected, or uninspected vessel.

(4) A complete partslist.

(5) A schematic diagram showing the relative location of each part.

(6) A wiring diagram.

(7) A description of the service that may be performed by the user without coming into contact with sewage or
chemicals.

(8) Average and peak capacity of the device for the flow rate, volume, or number of persons that the device is capable of
serving and the period of time the device israted to operate at peak capacity.
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(9) The power requirements, including voltage and current.

(10) The type and quantity of fuel required.

(11) The duration of the operating cycle for unitized incinerating devices.

(12) The maximum angles of pitch and roll at which the device operates in accordance with the applicable requirements
of Sec. 159.53.

(13) Whether the device isdesigned to operate in salt, fresh, or brackish water.

(14) The maximum hydrostatic pressure at which a pressurized sewage retention tank meets the requirements of Sec.
159.111.

(15) The maximum operating level of liquid retention components.

(16) Whether the deviceis Typel, I, or I11.

(17) A statement as follows:

Note: The EPA standards state that in freshwater |akes, freshwater reservoirs or other freshwater impoundments whose
inlets or outlets are such as to prevent the ingress or egress by vessel traffic subject to thisregulation, or in rivers not
capable of navigation by interstate vessel traffic subject to this regulation, marine sanitation devices certified by the U.S.
Coast Guard installed on all vessels shall be designed and operated to prevent the overboard discharge of sewage,
treated or untreated, or of any waste derived from sewage. The EPA standards further state that this shall not be construed
to prohibit the carriage of Coast Guard-certified flow-through treatment devices which have been secured so asto prevent
such discharges. They also state that waters where a Coast Guard-certified marine sanitation device permitting discharge is
allowed include coastal waters and estuaries, the Great L akes and interconnected waterways, freshwater lakes and
impoundments accessible through locks, and other flowing waters that are navigabl e interstate by vessels subject to this
regulation (40 CFR 140.3).

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15325, Apr. 12, 1976]
Sec. 159.59 Placard.

Each device must have a placard suitable for posting on which is printed the operating instructions, safety precautions,
and warnings pertinent to the device. The size of the letters printed on the placard must be one-eighth of an inch or larger.

Sec. 159.61 Vents.

Vents must be designed and constructed to minimize clogging by either the contents of the tank or climatic conditions
such assnow or ice.

Sec. 159.63 Accessto parts.
Each part of the device that isrequired by the manufacturer's instructions to be serviced routinely must be readily
accessible in the installed position of the device recommended by the manufacturer.
Sec. 159.65 Chemical level indicator.
The device must be equipped with one of the following:
(a) A means of indicating the amount in the device of any chemical that is necessary for its effective operation.
(b) A means of indicating when chemicals must be added for the proper continued operation of the device.
Sec. 159.67 Electrical component ratings.
Electrical components must have current and voltage ratings equal to or greater than the maximum load they may carry.
Sec. 159.69 Motor ratings.
Motors must be rated to operate at 50 deg.C ambient temperature.
Sec. 159.71 Electrical controls and conductors.

Electrical controls and conductors must be installed in accordance with good marine practice. Wire must be copper and
must be stranded. Electrical controls and conductors must be protected from exp osure to chemicals and sewage.
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Sec. 159.73 Conductors.
Current carrying conductors must be electrically insulated from non-current carrying metal parts.
Sec. 159.75 Overcurrent protection.

Overcurrent protection must be provided within the unit to protect subcomponents of the device if the manufacturer's
recommended supply circuit overcurrent protection is not adequate for these subcomponents.

Sec. 159.79 Terminals.

Terminals must be solderless lugs with ring type or captive spade ends, must have provisions for being locked against
movement from vibration, and must be marked for identification on the wiring diagram required in Sec. 159.57. Terminal
blocks must be nonabsorbent and securely mounted. Terminal blocks must be provided with barrier insulation that prevents
contact between adjacent terminals or metal surfaces.

Sec. 159.81 Baffles.

Baffles in sewage retention tanks, if any, must have openingsto allow liquid and vapor to flow freely across the top and
bottom of the tank.

Sec. 159.83 Level indicator.

Each sewage retention device must have a means of indicating when the device is more than\3/4\ full by volume.
Sec. 159.85 Sewage removal.

The device must be designed for efficient removal of nearly all of theliquid and solidsin the sewage retention tank.
Sec. 159.87 Removal fittings.

If sewage removal fittings or adapters are provided with the device, they must be of either 1\1/2" or 4" nominal pipe
size.

Sec. 159.89 Power interruption: Type | and 11 devices.

A discharge device must be designed so that amomentary loss of power during operation of the device does not allow a
discharge that does not meet the requirementsin Sec. 159.53.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15326, Apr. 12, 1976]
Sec. 159.93 Independent supporting.

The device must have provisions for supporting that are independent from connecting pipes.
Sec. 159.95 Safety.

(a) Each device must--

(1) Be free of design defects such as rough or sharp edges that may cause bodily injuries or that would allow toxic
substances to escape to the interior of the vessel;

(2) Be vented or provided with a means to prevent an explosion or over pressurization as aresult of an accumulation of
gases, and

(3) Meet al other safety requirements of the regulations applicable to the type of vessel for which it is certified.

(b) A chemical that is specified or provided by the manufacturer for usein the operation of adevice and isdefined as a
hazardous material in 46 CFR Part 146 must be certified by the proceduresin 46 CFR Part 147.
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(c) Current carrying components must be protected from accidental contact by personnel operating or routinely servicing
the device. All current carrying components must as a minimum be of drip-proof construction or be enclosed within adrip-
proof compartment.

Sec. 159.97 Safety: inspected vessels.

The Commandant approves the design and construction of devicesto be certified for installation and operation on board
inspected vessels on the basis of tests and reports of inspection under the applicable marine engineering requirementsin
Subchapter F of Title 46, Code of Federal Regulations, and under the applicable electrical engineering
requirements in Subchapter J of Title 46 Code of Federal Regulations.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15326, Apr. 12, 1976]
Sec. 159.101 Testing: general.

Unless otherwise authorized by the Coast Guard, a recognized facility must perform each test described in Secs. 159.103
through 159.131. The same device must be used for each test and tested in the order in which the tests are described. There
must be no cracking, softening, deterioration, displacement, breakage, |eakage or damage of components or materials that
affects the operation or safety of the device after each test described in Secs. 159.103 through 159.117 and Sec. 159.121,
and the device must remain operable after the test described in Sec. 159.119. The device must be set up in amanner
simulating installation on avessel in accordance with the manufacturer's instructions with respect to mounting, water
supply, and discharge fittings.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15326, Apr. 12, 1976]
Sec. 159.103 Vibration test.

The device, with liquid retention components, if any, filled with water to one-half of their volume, must be subjected to a
sinusoidal vibration for a period of 12 hours, 4 hoursin each of the x, y, and z planes, at the resonant frequency of the
device (or at 55 cycles per second if there is no resonant frequency between 10 to 60 hertz) and with a peak amplitude of
0.019 to 0.021 inches.

Sec. 159.105 Shock test.

The device, with liquid retention components, if any, filled with water to half of their volume, must be subjected to 1,000
vertical shocksthat are ten timesthe force of gravity (10g) and have aduration of 20-25 milliseconds measured at the base
of the half-sine shock envel ope.

Sec. 159.107 Rolling test.

(a) The device, with liquid retention components, if any, filled with water to half of their volume, must be subjected to
100 cycles with the axis of rotation 4 feet from the centerline of the device, no more than 6 inches below the plane of the
bottom of the device, and parallel to any tank baffles. The device must then be rotated 90 degrees on its vertical axis and
subjected to another 100 cycles. Thistesting must be repeated with the liquid retention components filled to the maximum
operating level as specified by the manufacturer in Sec. 159.57.

(b) Eighty percent of the rolling action must be approximately 15 degrees on either side of the vertical and at acyclic rate
of 3 to 4 seconds. Twenty percent motions must be approximately 30 degrees, or the maximum angle specified by the
manufacturer under Sec. 159.57, whichever is greater, on either side of the vertical at a cyclic rate of 6 to 8 seconds.

Sec. 159.109 Pressure test.
Any sewage retention tank that is designed to operate under pressure must be pressurized hydrostatically at a pressure

head of 7 feet or to 150 percent of the maximum pressure specified by the manufacturer for operation of the tank,
whichever is greater. The tank must hold the water at this pressure for 1 hour with no evidence of leaking.
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Sec. 159.111 Pressure and vacuum pulse test.

Liquid retention components of the device with manufacturer specified venting installed must be subjected to 50 fillings
of water at a pressure head of 7 feet or the maximum pressure specified by the manufacturer for operation of the device,
whichever is greater, and then emptied with a 45 gallon per minute or larger positive displacement pump that remainsin
operation 30 seconds after emptying the tank at the end of each cycle.

Sec. 159.115 Temperature range test.

(a) The device must be held at atemperature of 60 deg.C or higher for a period of 16 hours.
(b) The device must be held at atemperature of -40 deg.C or lessfor a period of 16 hours following winterization in
accordance with manufacturers' instructions.

Sec. 159.117 Chemical resistance test.

(a) In each case where the recognized facility doubts the ability of a material to withstand exposure to the substances
listed in paragraphs (b) and (c) of this section a sample of the material must be tested.

(b) A samplereferred to in paragraph (a) of this section must be partially submerged in each of the following substances
for 100 hours at an ambient temperature of 22 deg.C.

(1) Sewage.

(2) Any disinfectant that is required in the operation of the device.

(3) Any chemical compound in solid, liquid or gaseous form, used, emitted or produced in the operation of the device.

(4) Fresh or salt (3.5 percent Sodium Chloride) flush water.

(5) Toilet bow! cleaners.

(6) Engine Oil (SAE/30).

(7) Ethylene Glycaol.

(8) Detergents (household and bilge cleaning type).

(c) A sample of the material must be doused 20 times, with a 1 hour drying period between dousings, in each of the
following substances:

(1) Gasoline.

(2) Diesel fuel.

(3) Mineral spirits.

(4) Turpentine.

(5) Methyl alcohol.

Sec. 159.119 Operability test; temperature range.

The device must operate in an ambient temperature of 5 deg.C with inlet operating fluid temperature varying from 2
deg.C to 32 deg.C and in an ambient temperature of 50 deg.C with inlet operating fluid temperature varying from 2 deg.C
to 32 deg.C.

Sec. 159.121 Sewage processing test.

(a) The device must process human sewage in the manner for which it is designed when tested in accordance with this
section. There must be no sewage or sewage-treating chemicals remaining on surfaces or in crevices that could comein
contact with a person using the device or servicing the device in accordance with the instructions supplied under
Sec. 159.57(b)(7).

(b) During the test the device must be operated and maintained in accordance with the manufacturer'sinstructions. Any
initial start-up time specified by the manufacturer must be allowed before test periods begin. For 1 hour of each 8-hour test
period, the device must betilted to the maximum angles specified by the manufacturer under Secs. 159.55 and 159.57.

(c) Except for devices described in paragraph (d) of this section, the devices must process and discharge or store human
sewage over at least an 8-consecutive hour period on at least 10 days within a 20-day period. The device must receive
human sewage consisting of fecal matter, urine, and toilet paper in aratio of four urinations to one defecation with at |east
one defecation per person per day. Devices must be tested at their average rate of capacity as specified in Sec. 159.57. In
addition, during three periods of each day the system must process sewage at the peak capacity for the period of timeitis
rated at peak capacity.
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(d) A devicethat processes and discharges continuously between individual use periods or alarge device, as determined
by the Coast Guard, must process and discharge sewage over at least 10-consecutive days at the average daily capacity
specified by the manufacturer. During three periods of each day the system must process sewage at the peak capacity for
the period of timeitisrated at peak capacity. The sewage for this test must be fresh, domestic sewage to which primary
sludge has been added, as necessary, to create a test sewage with a minimum of 500 milligrams of suspended solids per
liter.

Sec. 159.123 Coliform test: Type | devices.

(a) The arithmetic mean of the fecal coliform bacteriain 38 of 40 samples of effluent discharged from a Type | device
during the test described in Sec. 159.121 must be less than 1000 per 100 milliliters when tested in accordance with 40 CFR
Part 136.

(b) The 40 samp les must be taken from the device as follows: During each of the 10-test days, one sample must be taken
at the beginning, middle, and end of an 8-consecutive hour period with one additional sample taken immediately following
the peak capacity processing period.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15326, Apr. 12, 1976]
Sec. 159.125 Visible floating solids: Type | devices.

During the sewage processing test (Sec. 159.121) 40 effluent samples of approximately 1 liter each shall be taken from a
Type | device at the same time as samples taken in Sec. 159.123 and passed expeditiously through aU.S. Sieve No. 12 as
specified in ASTM E 11 (incorporated by reference, see Sec. 159.4). The weight of the material retained on the screen after
it has been dried to a constant weight in an oven at 103 deg.C. must be divided by the volume of the sample and expressed
asmilligrams per liter. This value must be 10 percent or less of the total suspended solids as determined in accordance with
40 CFR Part 136 or at least 38 of the 40 samples.

Note: 33 U.S.C. 1321(b)(3) prohibits discharge of harmful quantities of oil into or upon the navigable waters of the
United States or adjoining shorelines or into or upon the waters of the contiguous zone. Under 40 CFR 110.3 and 110.4
such discharges of oil include discharges which:

(a) Violate applicable water quality standards, or

(b) Cause afilm or sheen upon or discoloration of the surface of the water or adjoining shorelines or causea sludge or
emulsion to be deposited beneath the surface of the water or upon adjoining shorelines. If a sample contains a quantity of
oil determined to be harmful, the Coast Guard will not certify the device.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15326, Apr. 12, 1976; USCG-1999-5151, 64
FR 67176, Dec. 1, 1999]

Sec. 159.126 Coliform test: Type Il devices.

(a) The arithmetic mean of the fecal coliform bacteriain 38 of 40 samples of effluent from a Type Il device during the
test described in Sec. 159.121 must be 200 per 100 milliliters or less when tested in accordance with 40 CFR Part 136.

(b) The 40 samples must be taken from the device as follows: During each of the 10 test days, one sample must be taken
at the beginning, middle and end of an 8-consecutive hour period with one additional sample taken immediately following
the peak capacity processing period.

[CGD 75-213, 41 FR 15326, Apr. 12, 1976]
Sec. 159.126a Suspended solidstest: Type Il devices.

During the sewage processing test (Sec. 159.121) 40 effluent samples must be taken at the same time as samples are
taken for Sec. 159.126 and they must be analyzed for total suspended solids in accordance with 40 CFR Part 136. The

arithmetic mean of the total suspended solidsin 38 of 40 of these samples must be less than or equal to 150 milligrams per
liter.

176




Indian, Dymer, Tabbs and Antipoison Creeks Shellfish TMDL

[CGD 75-213, 41 FR 15326, Apr. 12, 1976]
Sec. 159.127 Safety coliform count: Recirculating devices.

Thirty-eight of forty samples of flush fluid from are-circulating device must have less than 240 fecal coliform bacteria
per 100 milliliters. These samples must be collected in accordance with Sec. 159.123(b) and tested in accordance with 40
CFR Part 136.

[CGD 73-83, 40 FR 4624, Jan. 30, 1975, as amended by CGD 75-213, 41 FR 15326, Apr. 12, 1976]
Sec. 159.129 Safety: Ignition prevention test.

(a) Components of a device that are apotential ignition source in an explosive atmosphere must pass the test in paragraph
(b) or (c) of this section or meet the requirements of paragraph (d) or have a specific warning in the instruction manual
required by Sec. 159.57 that the device should not be installed in an explosive atmosphere.

(b) Components protected by vapor exclusion must be placed in a chamber filled with a rich mixture of gasoline or
propanein air with the pressure being varied from 0 to 2 psig once an hour for 8 hours. Vapor readings must be taken in the
void being protected and must indicate aleakage less than 20 percent of the lower explosive limit of the mixtureinthe
chamber.

(c) Components providing ignition protection by means other than vapor exclusion must be fitted with an ignition source,
such as a spark plug, and a means of injecting an explosive mixture of gasoline or propane and air into the void that protects
the component. Connections must be made so as to minimize any additional volume added to the protected void by the
apparatus delivering the explosive mixture. The component must be placed in a chamber filled with an explosive mixture
and there must be no ignition of the explosive mixture surrounding the component when the following tests are conducted:

(1) Using any overload protection that is part of the device, the potential ignition source must be operated for one half
hour at 110 percent of itsrated voltage, one half hour at 50 percent of its rated voltage and one half hour at 100 percent of
its rated voltage with the motor or armature locked, if the potential ignition source is amotor or part of a motor's electrical
circuit.

(2) With the explosive mixture in the protected void, the test installed ignition source must be activated 50 times.

(3) Thetests paragraphs (c) (1) and (2) of this section must be repeated with any plugs removed.

(d) Componentsthat are certified as being intrinsically safe in accordance with the Instrument Society of America (RP
12.2) or explosion proof in accordance with the Underwriters Laboratories STD 698 in Class |, Group D hazardous
locations (46 CFR 111.80-5(a)) need not be subjected to thistesting.

Sec. 159.131 Safety: Incinerating device.

An incinerating device must not incinerate unless the combustion chamber is closed, must purge the combustion chamber
of combustible fuel vapors before and after incineration must secure automatically if the burner does not ignite, must not
allow an accumulation of fuel, and must neither produce atemperature on surfaces adjacent to the incineration chamber
higher than 67 deg.C nor produce atemperature on surfaces in normal body contact higher than 41 deg.C when operating
in an ambient temperature of 25 deg.C. Unitized incineration devices must completely burnto adry, inert ash, a
simultaneous defecation and urination and must not discharge fly ash, malodors, or toxic substances.

Subpart D--Recognition of Facilities

Sec. 159.201 Recognition of facilities.

A recognized facility is an independent laboratory accepted by the Coast Guard under 46 CFR 159.010 to perform the
tests and inspections required under this part. A list of accepted laboratories is available from the Commandant (GM SE-3).

[CGD 95-028, 62 FR 51194, Sept. 30, 1997, as amended by USCG-1999-5832, 64 FR 34715, June 29, 1999]
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Appendix E: Public Comments
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